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EFFECT OF TREATED LENGTH ON PERFORMANCE OF FULL-SCALE

TURBOFAN INLET NOISE SUPPRESSORS

by James H. Dittmar and John F. Groeneweg

Lewis Research Center

SUMMARY

Two inlet noise suppressors containing wall treatment plus three treated rings were

tested on a fan in an outdoor noise facility. Sound power attenuations were measured

for three treated lengths of each suppressor.- The noise reduction from the segment of

liner closest to the fan, which contained a segment of wall treatment downstream of the

splitter rings, was greater than the reduction from either of the other segments. The

decibel attenuations of the ringed liner segments were linear with liner length as pre-

dicted by theory. The acoustic attenuation of the wall treatment was considerably

greater than expected from available theory. This inordinate effectivness of the wall

treatment strongly suggests the possibility of using no-ring inlet suppressors when the

required noise reduction is moderate.

The decibel attenuations were higher than predicted above 2000 hertz, and the two

suppressors behaved similarly despite the prediction of different behavior. The addi-

tion of taped inlet rings to the open configuration caused a shift in noise directivity, and

the addition of a taped exhaust splitter caused a broad-band noise increase. This noise

increase is probably the cause of an observed noise floor which indicated that self-

generated noise by splitters could limit attainable suppressor noise reductions.

INTRODUCTION

The length of a turbofan engine inlet influences the engine performance and the en-

gine nacelle installation. When inlet noise suppression is used, the length and associ-

ated weight of the sound absorbing material become significant considerations for the

nacelle design. To increase the knowledge of inlet suppressor performance with length

variation, the full-scale fan tests described in this report were conducted.



Two existing inlet noise suppressors were tested in an outdoor noise facility at
Lewis (refs. 1 to 3). The suppressors were designed using the theory described in ref-
erences 3 and 4. They were of a perforated-plate-over-honeycomb construction and
included wall treatment as well as three treated splitter rings. The differences between
the two suppressors were in the open area and hole size of their facing sheets. The

attenuation characteristics of the suppressors were expected to differ primarily in level.

The suppressors were installed in a 1. 4 pressure ratio, 1. 83-meter (6-ft) diameter
fan stage. Sound power level attenuation increments were measured for three treated

lengths of each suppressor by selectively removing metal tape from the lined surfaces.
The exhaust duct, including an aft splitter, was acoustically treated for these tests to

minimize forward radiation of aft fan noise that could possibly mask the results of the

inlet suppressor length variations.

Other tests were run to evaluate the amount of noise transmitted through the casing.

In addition, the effects of the hard inlet splitters on fan noise were determined by com-

paring the noise radiated from the fully taped splitters with that noise radiated from a

hard inlet without splitters. Radial acoustic probe data were also taken in the fan inlet
duct at an axial location between the inlet rings and the rotor face. The radial variation

of the noise level was measured with both the taped inlet and the soft (active) inlet con-
figurations.

APPARATUS AND PROCEDURE

Fan and Test Facility

Figure 1 is a cutaway view of the 1. 83-meter (6-ft) diameter fan assembly used in
these tests. This single-stage fan (designated QF-3) had a large rotor-stator axial
spacing of approximately 3. 7 rotor chords and had no inlet guide vanes. An abbreviated
description of the design characteristics of this fan is given in table I.

The tests were conducted in the full-scale fan outdoor test facility at Lewis. Fig-
ure 2(a) shows the test site, and figure 2(b) a plan view of the facility. The fan was
driven by electric motors inside the building through a gear box and through the shaft
shown entering the fan nacelle inlet. The area between the fan and the microphones is
asphalt surfaced, and the face of the drive motor building is covered with 15. 24-
centimeter (6-in.) thick polyurethane ether open-cell foam.

Inlet Suppressors

As noted, two inlet noise suppressors were used in the liner length variation tests.
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The inlet suppressors consist of a lined outer cowl and three, 2. 54-centimeter (1-in.)

thick splitter rings with acoustic lining on both sides of the rings (fig. 1). The sup-

pressor dimensions and the materials used in the acoustic liners are shown in figure 3.

As indicated in figure 3 the two suppressors (designated suppressor A and suppressor B)

differed only with respect to facing sheet open area ratio and hole size. The intent in

testing the two suppressors was to observe the different amount of noise the two sup-

pressors would remove. Suppressor B was the same suppressor as reported previously

in reference 3.

These liners were designed using the theory of references 3 and 4. When the

splitter rings were in place, they represented roughly a 9-percent area blockage in the

inlet duct. The distribution of flow areas in the four annuli from cowl to centerline were

43, 31, 19, and 7 percent of the total flow area.

The liners were constructed with a perforated aluminum sheet bonded to an alumi-

num honeycomb backing. Different honeycomb backing thicknesses were used on oppos-

ing walls of a passage to broaden the frequency range of the noise attenuation. Figure 4

is a cross section of a splitter ring with the two backing depths separated by a septum.

An assembled inlet noise suppressor showing the nonradial support struts of 0. 158-

centimeter (1/16-in.) thick aluminum is shown in figure 5 (suppressor B). The fan

drive shaft, which enters through the center of the suppressor, is not shown in this

figure.

Exhaust Suppressor

A fully active exhaust suppressor was installed during the testing for inlet suppres-

sor length variation to minimize forward-radiated aft fan noise that might otherwise

have masked the results of the inlet tests. The exhaust suppressor dimensions and the

materials used in the acoustic liners are shown in figure 6.

Instrumentation

Limited internal instrumentation was provided to permit aerodynamic measure-

ments during the liner tests, primarily for the purpose of determining that the fan was

on the proper operating point. A description of typical aerodynamic measurements is

given in reference 1.

Acoustic data were obtained by 1. 27-centimeter (0. 5-in.) condenser microphones

located in 100 increments from 100 to 1600 from the fan centerline as shown in fig-

ure 2(b). The microphones are level with the fan centerline, 5. 79 meters (19 ft) above

the ground on a 30. 48-meter (100-ft) radius.
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An acoustic probe was also used in the inlet for some of the tests. (Far field

acoustic data were not taken with the probe installed. ) A 0. 635-centimeter (1/4-in.)

microphone was inserted in the fan inlet (fig. 7). The probe was extended inward from

the outside wall, and data were taken at six radial positions measured from the outside

casing as indicated in figure 7. These locations were chosen to be approximately at the

center of equal annular area elements.

Tests

The inlet suppressors were tested at three treated lengths by selectively removing

metal tape from the lined surfaces. The length increments were chosen so that the

shortest treated length in each passage was broken into equal parts (fig. 8). This was

done to make the length of liner, with active walls facing each other, equal in each sec-

tion for a given passage. As can also be seen in this figure, the first segment of the

liner passage (closest to the fan) had additional lining material that extended downstream

stream on the outer surface of each passage and was not opposed by a treated surface.

The total treated area of each inlet was approximately 23. 4 square meters (252 ft 2 ), and

the three sections, from the fan face forward, had 46, 27, and 27 percent of the total

area.

A taped inlet configuration including taped splitter rings was tested as the base

configuration for the suppressor length comparisons, and a hard inlet without splitter

rings was tested to determine any effect of the taped splitter rings on the far field noise

characteristics. The inlet suppressors were tested first with the tape removed from

the first segment of the suppressor nearest the fan, then the first two segments and

finally the full suppressor was made active. The exhaust suppressor was also run,
along with a taped inlet suppressor, in a completely taped configuration to determine the

effects of the hard exhaust splitter ring.

The suppressor length variation tests were run with 15. 24-centimeter (6-in.) thick,
polyurethane ether open-cell foam blanketing the outside cowl of the fan. The foam min-

imized the noise radiated through the cowling. Tests were run with and without this

foam to evaluate the amount of casing radiation. A brief description of the configura-

tions tested in found in table II.

Three sets of data were taken at each test condition to minimize short term fluctu-
ations in the generated noise. The data taken at 60, 70, 80, and 90 percent of design
speed were recorded on magnetic tape and both a one-third octave band analysis (50 to
20 000 Hz) and a constant band width, narrow-band analysis were performed. The one-
third octave data were also corrected to standard day conditions (70 percent relative
humidity; 150 C (590 F)) using the methods of reference 5.
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RESULTS AND DISCUSSION

Acoustic Data

The one-third octave sound pressure level and sound power level values for each

tested configuration are given in tables III to XIII along with a description of each run.

These data are tabulated for each microphone at a 30. 48-meter (100-ft) radius after the
data were corrected to standard day conditions.

Inlet Treated Length Variations

As mentioned previously, the two inlet suppressors (A and B) were tested in three
configurations: with the segment of lining material closest to the fan active, with the
first two segments active, and with all segments active. (See fig. 8. ) The inlet sound
power levels were measured for these configurations and compared with the base con-
figuration (a completely taped and thus inactive liner). This comparison allows the
evaluation of the acoustic effect of the liner sections to be made independent of any
effects of the presence of the inlet rings.

Sound Power Level Spectra

The power spectra obtained for the inlet hemisphere are shown in figure 9 for sup-
pressors A and B at the 90 and 60 percent speeds. Four spectra are shown on each
plot of figure 9, corresponding to the taped inlet, first segment active, first two seg-
ments active, and fully active suppressor configurations. All the plots show that suc-
cessive inlet treatment increments produced reductions at the blade passage frequency.
However, at frequencies less than 1000 hertz, at both 60 and 90 percent speed, reduction
occurred with the activation of the first liner segment, but no appreciable reductions
occurred when the second and third treatment increments were added. This indicates
the possible existence of a noise floor at the lower frequencies.

Figure 10 shows plots of the inlet hemisphere sound power level attenuations for the
three treatment lengths of suppressors A and B. Figures 10(a) and (c) are for 90 per-
cent speed, and 10(b) and (d) are for 60 percent speed. These speeds roughly corre-
spond to the speed of the fan in an engine at takeoff (90 percent) and landing conditions
(60 percent). The one-third octave sound power integration was performed over the inlet
hemisphere only to approximate the performance of each inlet suppressor.
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The sound power attenuations for the 90-percent speed configurations (figs. 10(a)

and (c)) show the peak attenuation around the 3150-hertz one-third octave band for all

length configurations. The amount of attenuation is less on either side of this frequency,

and approaches zero at both low and high frequencies. The peak attenuation is in the

one-third octave band containing the blade passage frequency of the fan at the 90-percent

speed point with all treated length configurations. The slight shift of the blade passage

frequency in one-third octave bands is due to the variation of the set fan speed (to main-

tain constant corrected speed) with the temperature of the day on which a particular con-

figuration was tested. The first segment of liner in these plots gave a larger power

level reduction than did either of the other two length increments. These two length

increments gave roughly equal power level reduction increments.

The 60-percent speed sound power level attenuations (figs. 10(b) and (d)) show the

peak attenuation to be around the 2000-hertz one-third octave band. Again, the amount

of attenuation is less on either side of the peak frequency and approaches zero at low

and high frequencies. (The additional attenuation thus observed beyond 10 kHz, par-

ticularly in fig. 10(b), is probably the result of successive cavity resonance. This has

been previously observed and reported in ref. 6.) The peak reduction is at the blade

passage frequency of the fan at the 60-percent speed point. The first segment of the

liner again yielded a larger acoustic power level reduction that the next two segments.

Also, the power increments of the last two lengths were roughly equal.

At all speed points and with both liners, the peak attenuation was at the blade pas-

sage tone of the fan. In addition, the first segment of the liner yielded a larger acoustic

power level reduction than the next two segments. An examination with respect to liner

treated surface area shows that the reductions are roughly a linear function of this

treated area.

Narrowband Spectra

To observe the character of the noise reductions and to examine the possibility of a

noise floor, many narrow-band spectra were examined. Some examples of these spec-

tra are shown in figure 11. These plots are a composite of the narrow band traces for

the different suppressor length variations at the 400 microphone position and at 90 per-

cent speed. The analysis ranges are 0 to 10 kilohertz with a 20-hertz bandwidth for

figures 11(a) and (c), and 0 to 1 kilohertz with a 2-hertz bandwidth for figure 11(b).

Below 1000 hertz on these plots, the last two segments of the liner section yielded no

appreciable reduction in noise levels. It is likely that a noise floor existed in this fre-
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quency range, possibly from the noise generated by the flow over the inlet rings and

exhaust splitter. Other possibilities are an external noise floor from the fan jet ex-

haust or background noise in the test area.

Analysis

Attenuation spectra. - To compare the theory with the experimental data, a num-

ber of calculations were performed. These attenuation calculations, made using the

theory of reference 3, were for the fully active lengths of suppressors A and B at both

60 and 90 percent speed. These calculations were made for an inlet flow duct Mach

number of 0. 23 for 60 percent speed and 0. 35 for 90 per speed; the results are plotted

in figure 12. The attenuation data for the two suppressors are also shown in these

plots.

Beyond 2000 hertz the measured attenuations were greater than the predicted values.

This behavior was also observed in the data obtained with suppressor B on a different

fan (see ref. 3). The predicted curves appear to be peaking at a lower frequency than

the measured data. But, if the curves were shifted in frequency to line- up the peak

attenuations, the curve shapes would more closely coincide. In general, however, the

predicted attenuations would still be lower than the measured attenuations at frequencies

higher than that at which the peak occurred.

- As is also shown by figure 12, the experimental behaviors of suppressors A

and B are quite similar id the fully active condition. This similarity was also true in

the partly taped. configurations. The predicted curves are significantly different for

these two suppressors, and the equivalent experimental behavior of suppressors A

and B was unexpected and remains unexplained in terms of the existing propagation and

impedance models.

Variation with length. - As mentioned previously the first segment of liner gave

a larger power level reduction than did either of the other two length increments. This

is possibly because the first segment of liner contained additional suppressor material,
particularly on the outside wall. This additional material is shown in figure 8 where it

is observed that 61 centimeters (24 in. ) of acoustic treatment exist on the outwide wall
between the ringed segment and the fan face.

To assist in the delineation of the noise reductions of the wall treatment and of

the ring sections, the inlet hemisphere power level reduction is plotted as a function

of the fraction of ring length that is active. The inlet hemisphere sound power level

at 90 percent speed is plotted here because it is representative of the inlet liner per-
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formance. These plots of sound power level reduction are shown in figure 13. The

curves are for the one-third octave bands containing the blade passage tone, broad-band

noise at 5000 hertz, and the first overtone of the blade passage tone. The plots indicate

that the variation of the noise reduction with treated length inside the rings is almost

linear. This linear variation of decibel noise reduction with treated length is expected

from the theory.

If the linear variation of the decibel noise reduction with treated length is assumed

to hold for the ringed part of the first segment of the liner, the curves can be extrapo-

lated to the point where none of the ring surfaces were active. This should then reveal

the effect of the initial 61 centimeters (24 in. ) of treatment on the outer wall. This is

done in figure 14 for the blade passage frequency of each suppressor. Here, it is seen

that the intercept is 7 decibels for suppressor A and 52 decibels for suppressor B.

The intercepts are assumed to be the attenuations provided by the 61-centimeter (24-in.)

section of wall treatment.

The comparison of the experimentally measured attenuation with length and the

maximum theoretical attenuation with length is now discussed. Using the theory of

reference 3, it is possible to produce a theoretical maximum curve of A dB/(L/H)

against HF/C as shown in figure 15. (In ref. 3 the curve is plotted for A dB/(L/D),
where D is the duct diameter. As suggested in this reference, the A dB/(L/H) curve

is plotted by taking 1/2 of the A dB/(L/D) value in order to represent the annular

case. ) Here, A dB is the sound power attenuation, L is the length of acoustic treat-

ment, H is the annular duct height, f is the frequency, and C is the speed of sound.

To spot the liner attenuations on this curve, it was necessary to establish these param-

eters for the test data. For both the ringed and wall treatment calculations the fre-

quency was taken as the blade passage frequency at this 90-percent speed point. This
was approximately 2800 hertz, and the speed of sound was 343. 2 meters per second

(1126 ft/sec). The height of the passage for the rings was taken as the height of the out-

side passage (20. 1 cm (7. 9 in. )). The height of the passage for the wall treatment is
complicated by the presence of a changing-diameter centerbody. For this analysis the

height of the passage was taken as the average of the maximum and minimum heights.
(The use of either the maximum or minimum heights does not qualitatively effect the
conclusion in this case.) The average height is multiplied by two because the centerbody
is not acoustically treated, giving a calculational height of 1. 202 meters (47. 35 in.).
This gives Hf/C - 1. 64 for the ringed section and 9. 94 for the wall treatment. The length
of the liner rings is taken again from the outermost passage. This gives L/H = 4. 3
for the rings and L/H = 0. 51 for the wall treatment. The noise reduction for the wall
treatment is assumed to be the intercept of the curves (fig. 14) giving A dB/(H/H) = 13.8
for the wall treatment in suppressor A, and A dB/(L/H) = 13. 8 for the wall treatment in
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in suppressor B. With A dB = 8 7 and 10. 5 for the ring section of suppressors A
and B, respectively, this gives A dB/(L/H) = 2. 01 for suppressor A and 2.44 for sup-

pressor B.

When these points are plotted on the theoretical maximum curve they appear as in

figure 15. The points for the ringed parts of the suppressors fall below the theoretical

maximum. It should be recalled that the opposing walls of a passage in this liner are

tuned at two significantly different frequencies. The theoretical maximum curves are

calculated for both walls having the same tuned frequency and the optimum impedance at

that frequency. This difference should be considered when comparing the experimental

points for the ringed portions with the theoretical maximum. The experimental points

may then be low for two reasons: (1) The two walls are not both tuned to the frequency

where the maximum attenuation was observed. (2) The impedance of each wall at the

frequency where it was tuned, may not have been optimum. The attenuations for the

outside wall treatment are much greater than the existing theory indicates to be pos-

sible. (Even if the wall treatment were analyzed as a circular duct, it would only move

the theoretical curve by a factor of 2, and the attenuation would still be considerably

above the theoretical maximum attenuation curve.) This inordinate effectiveness of

the cylindrical cowl treatment has been observed in other experiments (ref. 7) and is

not explainable on the basis of plane wave duct propagation theory. This additional wall

treatment attenuation beyond that predicted indicates a need to modify the duct propa-

gation theories to correctly handle this case. Moreover, in a practical sense, it points

to the possibility of using no-ring inlet configurations .in cases where the noise reduc-

tion requirements are not extremely great.

The additional attenuation apparently provided by the outside wall treatment is a

possible explanation of the difference between the measured and expected liner attenua-

tions. The theoretical liner attenuation spectra, which have the outside wall treatment
giving little effect, are in general lower than the measured attenuation (see fig. 12).
The difference between the two attenuation spectra is at least partially explained by the
inordinate amount of attenuation provided by the outside wall treatment.

Effects of Taped Rings and Splitters

Inlet rings. - Tests were run with inlet walls and rings taped and with a hard inlet
having no rings to determine the effect of inlet splitter rings on the noise field of the
fan. Figure 16(a) is a plot of the blade passage frequency tone as a function of angle for
the two configurations at 90 percent speed. The addition of the taped inlet rings alters
the fan directivity; blade passage tone levels are lower in the forward quadrant from
400 to about 900 and higher in the rear quadrant at angles greater than 1000. Also, the
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inlet pattern is beamed more toward the fan axis when rings are present, where the

blade passage tone levels are increased at angles less than 200 (fig. 16(a)). These same

trends were observed at the other speeds. (For later comparisons where 90 percent is

not available because of equipment failure, the 80-percent point is shown in fig. 16(b).)

Similar directivity effects were observed in the broad-band regions of the spectrum

for frequencies above 600 hertz. An example of this is shown in figure 16(c), which is

a plot of the one-third octave band centered at 800 hertz for the 80-percent speed case.

Here again, inlet noise appears to have been directed toward the axis, and an increase

in aft radiated noise was also observed.

The increase in aft noise with the addition of the inlet rings is possibly a convective

shift due to the increased velocities in the inlet as a result of the area blockage or pos-

sibly a reflection effect of the rings. The increase of the front blade passage tone along

the axis is probably just a beaming effect of the long straight rings. It is also possible

that the inlet rings and struts have altered an existing inlet flow distortion (see ref. 8)

and caused the change in directivity.

Exhaust splitter. - Tests were run with the taped inlet rings with a splitter added to

the exhaust duct. This exhaust splitter, previously shown in figure 6, was taped. Blade

passage tone levels with and without the taped exhaust splitter are compared at 80 per-

cent speed in figure 17(a). (The 80-percent speed data are shown because a mechanical

failure on one of the tests did not allow a 90-percent speed point.) As can be seen, the

exhaust splitter had little effect on the blade passage tone, and the observed differences

are probably representative of the small variations in repeatability of the measure-

ments.

However, an increase in the broad-band noise was observed in a region centered

around 800 hertz from about 315 to 2000 hertz. For example, the 80 percent speed,

800-hertz, one-third octave band data are shown in figure 17(b). As seen here, a

sizeable noise increase occurred from about 600 to 1400 when the taped exhaust splitter

was added. An increase in noise with the addition of the exhaust splitter is also ob-

served at 60 percent speed. (See fig. 17(c).) The increase in noise is observed here,

but the overall sound pressure level is not as high as the 80-percent speed case. These

results indicate a possible generation of noise by the exhaust splitter and its support

struts at the higher flow Mach numbers in the exhaust than in the inlet. (The approxi-

mate design-point (100 percent) flow Mach numbers before rings or splitters were added

are 0. 39 in the inlet and 0. 61 in the exhaust.)

To illustrate the spectral changes occurring with the addition of inlet and exhaust

splitters, the inlet and exhaust sound power spectra are plotted in figure 18. Four

spectra are shown on each plot. Three are for untreated cases, which include config-

urations (1) without splitters, (2) with inlet splitters only, and (3) with inlet splitters

and an exhaust splitter. The fourth spectrum is for full inlet and exhaust treatment

active.
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Consider first the spectral effects of the addition of inlet rings. The blade passage

frequency tone was reduced in the inlet hemisphere and increased in the exhaust hemi-
sphere when the taped inlet rings were added (as was shown previously in figs. 16(a)
and (b)). The broad-band levels were also increased in the exhaust hemisphere in the
frequency range from 630 to 2000 hertz when the taped inlet rings were added, but the
inlet hemisphere broad-band levels in this frequency range were not substantially
changed with the addition of the inlet rings.

When the taped exhaust splitters were added to the configuration with the taped inlet
rings, the blade passage tone level was not changed either in the inlet or the exhaust
hemisphere. However, a large increase in the broad-band noise in the 315- to 2000-
hertz range was observed both in the inlet hemisphere and the exhaust hemisphere.
This increase in noise, as noted earlier, was probably caused by the generation of noise
from the high Mach number flow over the taped exhaust splitters and support struts.

Figure 18 shows that sizable noise reductions were obtained with the fully active

suppressor A configuration. However, the broad-band noise below 800 hertz has not
been reduced in the inlet hemisphere (fig. 18(a)), and, in fact, the noise in the exhaust
hemisphere (fig. 18(b)) from about 400 to 800 hertz is higher than that of the completely
hard case without rings or splitters. Therefore, making the liner fully active has not
removed all of the noise generated by the flow over the splitters. This internally gen-
erated noise by the flow over the splitters may be the broad-band noise floor that was
observed previously in the suppressor length variation tests. The observation suggests
that noise generated by flow over acoustic rings and splitters may present a floor or
limit to the amount of noise reduction achievable by acoustic liners.

Radial Probe Data

Data were taken with a 0. 635-centimeter (1/4-in.) microphone probe traversed
radially at an axial location between the inlet rings and the rotor face as shown in fig-
ure 7 (53. 5 cm (21. 06 in. ) upstream of the rotor). Traverse data were taken for two

configurations: one with a taped inlet suppressor (cowl and rings) and the other with
fully active cowl and rings (suppressor B). Narrow-band spectra for three radial loca-
tions are shown in figure 19 for the two configurations at 90 percent speed.

The 3. 40-centimeter (1. 34-in. ) location (fig. 19(a)) is close to the rotor tip radius
and exhibits some multiple-pure-tone activity in the taped version. When the liner was
made active, the multiple pure tones at frequencies below 6 kilohertz were significantly
reduced. This reduction is attributable to the short lined section on the outer casing
between the probe and the fan face (fig. 7). There was approximately 38. 89 centimeters

(15. 31 in. ) of treated surface between the fan tip and the probe location.
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Both broad-band noise and blade passage tone noise and its harmonics were in-

creased at the internal location of the probe when the liner was made active. The in-

crease in broad-band noise occurred at all of the radial positions as can be seen in fig-

ure 19. It is suspected that the increase in generated broad-band noise was the result

of increased turbulence levels caused by the oscillating flow in the facing sheet orifices

of the liner. This increased turbulence can cause broad-band noise when it interacts

with the rotor blades. It is possible that the increased turbulence level was also the

cause of the tone noise increase.

Figure 20 is a plot of the blade passage tone level for the various probe positions as

determined from the narrow-band spectra analysis. The active inlet produced large in-

creases in blade passage tone noise, relative to the taped inlet, near both the hub and

the tip locations with a smaller increase near the center of the blade.

Noise Leakage from Casing

The liner length variation tests were run with 15. 24-centimeter (6-in.) thick poly-

urethane open-cell foam blanketing the outer surface of the fan cowl. This was done to

minimize noise radiation through the cowling to the far field. To judge the effectiveness

of this foam, back-to-back tests were run on the same day under the same conditions

with and without the foam. The tests were run with the fully treated exhaust and the

fully active inlet suppressor A. The full duct treatment configuration was used to re-

duce as much as possible the noise radiating from the inlet and exhaust ducts so that the

presence of any cowl radiated noise might be detected.

An example of the results is given in figures 21 and 22. Figure 21 shows the effect

of the foam blanket on the variation of the 2500-hertz one-third octave band sound pres-

sure level, which is indicative of the blade passage tone levels at 90 percent speed.

(Actually, the blade passage tone is split between the 2500- and 3150-Hz bands.) Fig-

ure 22 compares total sound power level spectra with and without foam cowl treatment.

Some small noise increases were observed in the blade passage tone in the front

500 (fig. 21) and in the sound power level at the higher frequencies (fig. 22) when the

foam was removed. However, those increases were in general less than 1 decibel and

are within the scatter of the data. Therefore, on a one-third octave basis the foam has

a negligible effect on the far field noise.

SUMMARY OF RESULTS

Two inlet noise suppressors, each containing three treated splitter rings, were
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tested on a 1. 4 pressure ratio full-scale fan. The suppressors were of a perforated

sheet over honeycomb backing construction and differed in the open area and hole size
of the perforated sheet. Sound power attenuations were measured for three treated

lengths of each suppressor by successively removing metal tape from the lined surfaces.

It was found that

1. The decibel attenuation resulting from the segment of liner closest to the fan was

greater than the increment of decibel attenuation resulting from the activation of either

the middle or forward liner segments. This phenomenon is, at least in part, a result
of the fact that the first segment of liner contained additional suppressor material as
wall treatment on the outside wall. The decibel attenuations of the ringed, lined seg-

ments (middle to forward sections) were linear with liner length, as expected from
theory. The acoustic attenuation of the outside wall treatment, found by extrapolation,
is much greater than expected from theory. This inordinate effectiveness of the cylin-

drical cowl treatment is not explainable on the basis of current plane wave duct propa-

gation theory and indicates a need to modify these theories to correctly handle this case.

Moreover, it points to the possibility using of no-ring inlet configurations in cases

where the noise reduction requirements are moderate.

2. The decibel attenuations observed experimentally were higher than theory pre-

dicted for those frequencies above 2000 hertz. In all cases the suppressors had their

peak attenuation at the blade passage frequency even though the theory predicted peak
attenuations at different frequencies. In addition, the two suppressors behaved simi-

larly in spite of different open areas and holes sizes for which the theory predicts dif-

ferent behavior.

3. A noise floor was observed at frequencies below 1000 hertz. Acoustic power

was removed by the first segment of suppressor at these low frequencies, but the addi-

tion of the other two segments produced negligible further attenuation at these low fre-
quencies.

4. For the tests performed with and without taped inlet splitter rings, the addition
of the rings caused a shift in fan noise directivity. Exhaust noise levels were increased,
and the inlet noise was directed more toward the fan axis. This effect occurred both
for blade passage and broad-band frequencies with the greater effect on the blade pas-

sage tone.

5. The addition of a taped exhaust splitter did not affect the blade passage tone sig-
nificantly, but the broad-band noise was increased in the 315- to 2000-hertz range.
This noise generated by flow over the splitter and support struts is possibly the noise
floor uncovered during the inlet suppressor length variations. This result indicates

that self-generated noise by splitters and their supports could limit the amount of noise
reduction obtainable by a suppressor.

13



6. Radial variations in sound pressure level were measured by an inlet probe at an

axial location between the inlet splitters and the fan face. The probing was done with a

fully taped and a fully active inlet suppressor. Multiple pure tone content near the cowl

wall was reduced when the tape was removed, which also activated a short length of

outer wall lining between the fan tip and the probe location. At the same time both blade

passage tone and broad-band levels were increased at the probe station perhaps as a

result of increased turbulence impinging on the rotor from the active splitter ring sur-

faces.

7. Far field measurements made with and without the 15.24-centimeter (6-in.) thick

polyurethane foam blanketing the outside of the fan cowl with full inlet and exhaust treat-

ment showed no appreciable difference in the one-third octave noise levels observed in

the far field.

Lewis Research Center,

National Aeronautics and Space Administration,

Cleveland, Ohio, August 8, 1974,
501-04.
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TABLE I. - QF-3 FAN DESIGN PARAMETERS

Pressure ratio at 100 percent of design speed . ........... 1.4

Tip speed at 100 percent of design speed, m/sec (ft/sec) . . .. 337 (1107)

Number of blades -

Rotor . . . . . . . . . . . . . . . . . . . . . . . . .. .. 53

Stator. . . . . . . . . ... . . . . . . . . . . . . . . . . . 112

Rotor tip solidity . . . . . . . . . . . . . . . . . . . . . . . . 1.34

Rotor diffusion factor -

Tip . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.381

Midspan . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.446

Hub . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.385

Maximum . . . . . . . . . . . . . . . . . . . . . . . . . . 0.461

TABLE II. - CONFIGURATIONS TESTED

Config- Description Comments

uration
Inlet Exhaust Cowl

28 Hard, no rings Taped, no splitter No foam-----------------

31 Taped, with rings Taped, no splitter Foam

32 Taped, with rings Taped, with splitter No 90 percent speed

(mechanical failure)

33 Taped, with rings Fully active, with splitter Base case

34 First inlet section, Suppressor B

active including

rings

35 First two inlet sec- Suppressor B

tions active, in-

cluding rings

36 Fully active inlet, Suppressor B

including rings

38 First inlet section Suppressor A

active including

rings

39 First two inlet sec-

tions active, in-

cluding rings

40 Fully active inlet,

including rings

41 Fully active inlet, No foam

including rings
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TABLE III. - NOISE OF QF-3 CONFIGURATION 28 - HARD INLET WITHOUT RINGS, TAPED EXHAUST, NO SPLITTER

[Data adjusted to standard day of 150 C and 70 percent relative humidity. SPL referenced to 2x10- 5 N/m2; PWL referenced to 10 - 13 W.]

(a) 60 Percent speed; fan physical speed, 2104 rpm; fundamental blade passage frequency, 1858 hertz

FFREUENCY A~GLE, DEG AVERAGE POER
SPL LEVEL

10 20 30 4C 50 60 70 80 90 100 110 120 13C 140 150 160 (PWL)

1/3-OCTAVE BAND SOUND PRESSURE LEVEL (SPL) ON 30.5-METER RADIUS

50 f8.8 65.4 66.8 65.8 67.3 66.9 67.8 68.8 69.1 68.9 69.6 72.9 69.6 73.3 74.4 76.0 70.2 117.6
63 71.3 71.5 66.5 66.5 65.5 66.6 66.1 67.8 67.8 67.6 69.0 71.6 70.6 73.1 75.0 76.2 70.0 117.4
80 71.5 71.0 66.8 67.0 65.5 66.6 65.8 67.5 67.6 69.1 70.6 73.2 73.1 75.8 77.3 79.2 71.7 119.1

100 69.0 69.1 68.3 67.C 66.8 68.0 67.3 69.5 71.0 71.8 72.8 75.0 75.5 71.3 79.0 79.2 73.2 120.6
125 72.3 70.0 70.8 70.5 70.2 70.3 71.7 70.8 72.8 74.2 74.8 76.6 76.2 77.0 78.0 77.2 74.1 121.5
160 73.0 71.5 72.0 70.8 70.8 71.3 72.3 72.5 72.7 73.0 74.2 75.1 74.8 74.8 75.5 75.0 73.3 120.7

200 73.5 74.0 72.5 73.4 73.0 70.9 70.0 70.5 71.5 70.7 71.5 72.8 72.2 74.4 75.0 74.2 72.4 119.8
250 73.5 73.3 71.7 71.7 69.8 69.0 68.8 69.7 70.8 71.3 73.0 74.2 74.7 74.7 75.0 74.0 72.3 119.7
315 76.3 74.8 73.3 72.0 71.1 71.0 71.1 71.1 71.3 71.5 72.3 73.9 73.6 74.5 74.3 72.7 72.6 120.0

400 77.8 75.8 74.1 73.3 72.6 71.4 70.6 70.4 71.3 71.6 72.9 74.5 74.1 74.8 74.1 72.0 73.1 120.5
500 77.3 76.0 74.8 74.6 72.5 71.3 70.6 70.5 71.8 72.0 73.3 73.9 74.C 74.8 73.6 71.2 73.2 120.6
630 77.6 77.3 76.3 75.9 73.6 71.9 71.8 71.1 71.8 72.6 73.9 74.3 75.1 7 .9 73.4 70.6 74.0 121.4

800 80.5 79.0 78.5 78.0 75.8 74.2 73.2 73.2 73.5 74.8 75.8 76.2 77.2 78.0 74.3 72.4 76.0 123.4
1000 E2.2 81.2 80.8 80.2 77.5 75.5 74.3 74.2 75.3 77.1 78.2 78.7 79.7 80.2 75.8 73.6 78.1 125.5
1250 82.9 82.6 82.4 81.9 79.7 77.1 75.4 75.6 77.2 78.9 80.7 81.5 82.6 82.6 77.6 74.6 80.2 127.6

1600 E8.3 90.0 89.1 88.3 85.3 83.1 80.1 80.1 82.0 83.6 85.6 86.2 88.0 86.8 81.1 79.0 85.6 133.0
2000 94.4 97.1 97.1 95.3 92.6 89.9 85.9 86.1 88.4 89.8 91.6 91.9 S4.9 92.3 86.4 85.5 92.4 139.8
2500 85.2 87.1 87.7 87.9 84.6 81.6 78.9 80.7 84.2 84.9 86.6 87.3 88.7 88.9 81.9 78.5 86.0 133.4

3150 68.9 88.7 89.2 88.9 86.9 83.4 80.9 82.4 86.2 87.4 88.9 89.8 89.9 89.5 83.4 79.8 87.9 135.3
4000 90.3 92.5 92.7 91.8 90.8 88.2 83.8 83.5 87.0 88.5 90.2 91.5 92.0 92.0 85.2 81.8 90.5 137.9
5000 88.4 87.9 89.4 89.6 87.6 85.6 81.6 80.7 86.2 85.9 88.1 90.5 91.7 90.6 84.9 80.7 88.9 136.3

6300 87.4 87.1 87.6 88.3 87.3 83.4 79.4 78.9 83.3 83.3 E6.3 88.9 90.6 88.4 83.4 78.9 87.8 135.2
8000 85.3 87.2 88.0 87.2 87.5 83.0 78.7 78.0 83.0 83.7 86.3 89.0 90.4 88.5 83.3 79.0 88.3 135.7
10000 82.8 84.5 85.3 85.0 85.0 80.5 76.6 75.5 80.5 81.1 83.6 85.8 86.6 85.3 81.0 75.5 86.4 133.8

12500 80.0 81.4 82.9 81.4 81.5 77.4 72.7 71.7 77.2 78.2 80.5 83.1 84.1 81.9 78.7 72.6 84.7 132.1
16000 77.0 77.2 78.0 78.1 76.2 72.7 67.0 65.5 71.7 72.2 74.3 77.1 78.2 77.0 74.0 68.2 81.4 128.8
20000 73.0 73.0 73.3 73.6 70.5 65.8 60.0 59.5 63.7 65.3 68.5 71.2 71.5 71.0 67.5 61.6 78.4 125.8

OVERALL 9,.1 10C.8 101.0 100.1 98,2 95.3 92.1 91.9 95.2 96.2 98.1 99.4 IC0.9 95.7 94.5 92.0 98.8 146.2

CISTANCE SIDELINE PERCEIVED NOISE LEVELS

152.5 METERS 72.6 84.9 90.0 91.9 91.8 90.6 88.8 89.0 91.8 92.8 94.C 94.1 94.4 90.8 82.6 75.8I-



TABLE III. - Continued. NOISE OF QF-3 CONFIGURATION 28 - HARD INLET WITHOUT RINGS, TAPED EXHAUST, NO SPLITTER

[Data adjusted to standard day of 150 C and 70 percent relative humidity. SPL referenced to 2x10 - 5 N/m 2 ; PWL referenced to 10-13 W.

(b) 70 Percent speed; fan physical speed, 2461 rpm; fundamental blade passage frequency, 2173 hertz

FREQUENCY ANGLE, DEG AVERAGE POWER
SPL LEVEL

10 2C 30 40 50 60 70 80 90 100 110 120 130 140 150 160 (PWL)

1/3-OCTAVE BAND SOUND PRESSURE LEVEL (SPL) ON 30.5-METER RADIUS

50 73.1 7C.6 71.8 71.8 71.8 72.6 72.4 73.6 73.8 73.8 74.1 77.0 75.3 7E.1 79.9 81.7 75.2 122.6
63 68.8 72.0 70.3 70.3 71.2 70.2 71.0 71.2 71.5 71.5 73.3 75.9 75.7 79.2 80.5 82.2 74.8 122.2
80 75.7 73.0 77.3 72.2 72.5 70.8 70.5 71.0 72.2 75.3 75.3 78.1 79.0 81.5 83.5 84.2 77.2 124.6

100 72.C 7C.8 71.5 71.1 7C.1 70.1 71.5 73.3 75.0 76.0 78.1 79.7 80.8 82.8 84.1 85.2 78.2 125.6
125 73.9 72.9 75.1 73.6 73.3 74.3 75.3 75.9 77.3 77.9 79.1 80.9 81.1 82.6 84.1 83.7 78.9 126.3
160 76.4 76.9 76.5 75.2 74.7 75.5 76.5 76.2 77.4 78.0 78.5 79.6 79.4 8C.9 82.2 80.7 78.2 125.6

200 76.4 75.7 74.9 73.9 73.7 74.0 74.7 74.2 74.' 74.7 75.7 77.3 78.7 7S.7 80.7 79.6 76.4 123.8
250 77.7 76.9 75.7 75.4 75.5 73.4 73.0 74.0 76.0 76.4 77.9 79.3 80.2 80.7 81.2 79.1 77.4 124.8
315 77.4 76.4 76.5 75.7 75.2 74.9 75.2 75.4 76.5 76.5 77.2 78.5 79.C 7S.7 80.0 77.4 77.1 124.5

400 79.2 77.2 77.1 75.9 74.9 74.2 74.1 74.4 75.4 76.1 77.4 78.5 79.2 79.9 79.2 76.8 77.0 124.4
500 80.1 78.9 77.9 77.1 75.8 75.3 74.6 75.3 76.1 76.4 77.3 78.2 78.8 79.3 78.3 75.7 77.2 124.6
630 80.5 79.6 78.8 78.1 76.5 76.0 75.0 75.1 76.3 76.6 77.5 78.2 79.3 80.1 78.0 75.4 77.6 125.0

800 82.3 81.5 80.3 80.5 78.3 77.3 76.6 76.3 77.1 78.1 78.6 79.7 80.6 81.5 78.0 75.7 79.0 126.4
1000 E4.6 83.0 82.3 82.C 80.5 78.5 77.5 77.5 79.1 80.0 80.9 81.5 82.4 82.8 79.1 76.5 80.7 128.1
1250 84.5 83.6 83.8 83.5 81.5 80.0 78.5 79.0 80.8 81.6 83.1 83.9 84.8 84.5 79.6 77.2 82.4 129.8

1600 85.4 85.5 85.6 85.9 83.8 81.8 80.1 80.4 83.2 84.2 86.0 86.6 87.7 86.9 81.4 78.9 84.8 132.2
2000 94.1 97.1 97.6 97.3 96.3 95.0 92.1 90.0 90.1 92.0 93.8 93.2 96.C 94.5 88.6 85.3 94.4 141.8
2500 90.5 92.5 93.3 93.1 91.6 90.8 87.5 87.1 89.1 90.0 91.8 91.6 93.8 92.8 86.3 83.2 91.4 138.8

3150 88.2 89.0 89.8 89.5 88.0 85.8 84.2 86.2 89.2 90.2 91.5 92.3 92.5 91.5 84.8 82.1 90.1 137.5
4000 S1.5 92.5 94.5 93.5 93.0 91.4 89.2 87.9 91.7 92.2 94.0 94.6 95.5 93.9 86.9 84.3 93.4 140.8
5000 90.8 90.5 92.3 92.8 90.7 89.8 87.0 86.3 90.8 90.5 92.5 95.1 96.0 93.5 88.3 84.4 92.9 140.3

6300 SC.1 90.4 91.4 91.8 91.3 88.1 85.8 84.4 88.6 88.8 91.3 93.4 94.9 91.4 86.4 82.2 92.1 139.5
8000 87.9 89.4 91.1 90.4 90.3 87.1 84.1 84.1 87.9 88.6 91.1 93.8 93.9 91.6 86.5 82.1 92.2 139.6
10000 85.8 87.3 88.8 89.1 88.8 85.1 82.6 81.5 85.8 86.5 88.8 90.5 91.1 88.8 84.3 79.3 90.8 138.2

12500 82.8 84.1 86.1 85.8 85.6 82.6 79.7 78.2 83.3 83.6 E6.4 E8.0 88.8 86.3 02.3 77.1 89.6 137.0
16000 80.1 80.0 82.0 82.8 80.3 78.0 74.0 72.8 77.8 78.0 80.5 82.9 83.3 81.3 78.3 73.0 86.4 133.8
20000 75.9 75.4 76.8 77.5 75.1 71.8 67.1 66.6 70.1 71.6 75.1 77.1 76.9 75.6 71.9 66.0 83.3 130.7

OVERALL ICC.4 101.7 102.7 102.5 101.5 99.8 97.2 96.4 99.2 99.9 101.8 103.0 104.1 102.4 97.8 95.5 1C2.2 149.6

DISTANCE SIDELINE PERCEIVED NOISE LEVELS

152.5 METERS 73.2 85.5 91.2 94.1 95.1 95.1 93.7 93.2 96.0 96.4 97.6 97.4 96.8 93.6 85.6 77.8



TABLE III. - Continued. NOISE OF QF-3 CONFIGURATION 28 - HARD INLET WITHOUT RINGS, TAPED EXHAUST, NO SPLITTER

[Data adjusted to standard day of 150 C and 70 percent relative humidity. SPL referenced to 2x10 - 5 N/m 2 ; PWL referenced to 10- 13 W]

(c) 80 Percent speed; fan physical speed, 2814 rpm; fundamental blade passage frequency, 2484 hertz

FREQUENCY ANGLE, DEG AVERAGE POWER
SPL LEVEL

10 20 30 4C 50 60 70 80 90 100 110 120 13C 140 150 160 (PWL)

1/3-OCTAVE BAND SOUND PRESSURE LEVEL (SPLI ON 30.5-METER RADIUS

50 83.7 76.5 81.2 81.5 79.4 79.9 79.0 78.7 77.9 78.7 80.0 79.8 78.2 82.7 85.2 86.8 80.7 128.1
63 72.7 75.3 74.0 74.2 74.5 73.8 75.5 75.0 76.0 76.0 77.7 79.3 79.3 83.3 85.7 86.9 79.1 126.5
80 74.9 75.4 74.2 73.4 73.7 73.7 74.5 75.7 77.0 78.0 79.9 80.9 83.0 86.4 88.4 89.7 81.4 128.8

100C 80.8 80.7 81.2 78.2 74.7 75.0 77.7 79.3 80.5 81.5 83.3 84.3 85.8 8E.2 89.7 90.2 83.6 131.0
125 79.5 77.5 77.8 77.3 77.2 78.3 79.5 81.0 82.8 83.7 84.8 85.4 86.3 88.5 89.3 88.7 84.1 131.5
160 80.0 79.5 80.5 78.7 78.7 80.2 80.8 81.7 82.8 82.8 83.7 84.7 84.3 86.7 87.0 85.9 83.1 130.5

200 79.7 79.4 79.4 78.4 78.5 78.5 79.2 79.7 80.0 80.2 80.7 82.1 83.4 e5.2 86.0 84.6 81.4 128.8
250 79.9 80.2 78.7 77.7 78.0 78.2 79.0 79.0 80.2 80.9 82.7 83.8 84.4 86.2 86.5 84.2 82.0 129.4
315 80.0 79.7 78.4 78.9 78.7 79.2 79.5 80.2 81.2 81.4 82.4 83.3 83.9 85.2 85.4 82.8 81.8 129.2

400 81.7 79.7 79.2 78.7 78.2 78.2 78.6 78.9 79.9 80.9 81.9 82.8 83.6 84.7 84.2 81.6 81.3 128.7
500 83.9 81.8 80.6 80.4 79.3 78.9 79.1 79.1 80.4 81.1 81.8 82.7 83.8 84.3 83.4 80.5 81.5 128.9
630 83.7 82.3 81.7 81.5 80.2 79.7 79.5 79.5 80.3 80.7 82.0 82.8 83.3 84.2 82.7 80.1 81.6 129.0

800 84.7 84.0 83.2 83.2 81.7 81.2 80.7 80.2 81.0 82.0 82.8 83.6 84.5 84.7 82.5 79.9 82.6 130.0
1000 87.2 85.9 85.7 85.4 84.3 83.0 81.5 81.4 82.5 83.4 84.2 85.0 85.5 85.4 82.7 80.3 84.1 131.5
1250 87.1 86.6 87.1 87.0 86.8 85.0 83.3 83.1 84.0 84.6 85.8 86.7 86.6 86.1 82.5 80.5 85.6 133.0

1600 86.3 86.3 86.5 87.2 86.7 85.3 83.2 83.2 85.5 86.2 67.8 88.1 89.2 86.8 83.3 80.9 86.5 133.9
2000 89.6 89.6 90.0 90.5 89.8 89.0 86.6 87.0 88.5 89.6 91.0 91.1 92.1 90.1 85.3 82.8 89.8 137.2
2500 56.5 98.6 100.6 102.3 103.5 102.8 99.6 96.6 96.3 96.3 97.8 98.4 100.3 98.3 91.0 89.4 99.9 147.3

3150 89.3 90.5 90.6 90.8 90.3 88.9 88.3 89.6 91.9 92.5 93.4 94.5 95.2 92.8 87.0 84.4 92.3 139.7
4000 89.9 90.9 91.9 91.4 91.2 89.9 89.0 90.5 93.4 94.0 95.2 96.7 97.2 93.0 88.0 85.6 94.0 141.4
5000 S2.9 93.0 95.5 97.2 95.2 95.5 93.0 91.4 95.0 95.4 96.5 99.3 99.7 95.7 91.5 88.0 97.0 144.4

6300 89.6 90.1 90.9 91.6 90.9 88.5 88.1 88.8 91.8 92.5 94.5 96.4 97.0 92.5 88.8 84.9 94.1 141.5
8000 89.3 91.5 92.5 92.2 92.3 89.8 88.4 88.9 92.5 92.9 94.9 97.1 96.9 94.5 89.2 85.4 95.4 142.8

10000 86.8 88.6 89.9 90.3 89.9 86.8 85.9 85.9 90.4 90.4 92.3 94.1 94.1 91.4 87.3 82.8 93.7 141.1

12500 8.3 85.7 87.5 86.8 86.5 84.3 82.8 82.8 87.5 88.3 90.5 92.3 92.5 89.2 85.4 80.5 92.8 140.2
16000 80.4 81.0 82.8 83.6 81.5 80.2 77.1 77.5 83.0 82.8 85.1 87.4 87.1 84.7 82.0 76.8 89.8 137.2
20000 75.6 75.9 77.0 78.2 76.0 72.8 70.7 72.4 75.7 76.7 79.7 82.1 81.2 79.0 75.7 70.4 86.7 134.1

OVERALL 101.8 102.7 104.2 105.2 105.5 104.7 102.2 100.9 102.9 103.3 104.7 106.3 107.C 104.6 101.2 99.5 105.4 152.8

DISTANCE SIDELINE PERCEIVED NOISE LEVELS

152.5 METERS 75.1 87.3 93.9 98.3 100.9 101.6 100.2 99.1 100.1 100.3 101.1 101.1 100C.9 97.0 89.0 81.9
I-



TABLE III. - Concluded. NOISE OF QF-3 CONFIGURATION 28 - HARD INLET WITHOUT RINGS, TAPED EXHAUST, NO SPLITTER

[Data adjusted to standard day of 150 C and 70 percent relative humidity. SPL referenced to 2X10 - 5 N/m2; PWL referenced to 10- 13 W.]

(d) 90 Percent speed; fan physical speed, 3155 rpm; fundamental blade passage frequency, 2786 hertz

FREQUENCY ANGLE, DEG AVERAGE POWER
SPL LEVEL

LO 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 (PWL)

1/3-OCTAVE BAND SOUND PRESSURE LEVEL (SPLI ON 30.5-METER RACDIUS

50 85.7 79.7 83.0 79.0 81.0 80.5 81.0 80.5 82.0 82.0 83.0 83.5 83.5 87.0 88.0 91.8 83.8 131.2
63 76.8 78.5 77.5 77.0 77.8 77.6 77.5 78.8 79.0 79.8 80.8 82.7 84.0 87.5 88.3 92.0 82.9 130.3
80 77.9 77.4 75.7 75.9 76.7 76.6 76.4 77.4 78.4 80.4 82.6 85.0 86.9 90.2 9L.4 94.1 84.9 132.3

100 8E.1 84.9 81.1 81.1 81.2 79.7 79.9 82.1 83.4 84.4 86.1 88.8 90.4 92.4 94.1 94.9 87.7 135.1
125 82..5 81.5 81.6 81.5 80.5 81.5 82.5 83.6 85.8 87.0 87.5 89.1 90.1 92.1 93.5 93.4 87.7 135.1
160 83.4 84.1 83.9 82.7 82.4 83.2 84.1 84.9 86.1 86.9 86.9 88.5 88.4 9C.6 90.7 90.3 86.8 134.2

200 E4.1 83.0 83.0 82.5 82.1 82.0 82.5 82.5 83.1 83.3 84.3 86.2 E7. 8es.8 90.3 88.8 85.3 132.7
250 82.6 82.9 82.4 81.6 81.4 80.9 81.4 81.9 83.6 84.4 86.2 88.2 89.1 90.7 90.2 88.5 85.9 133.3
315 86.2 84.0 82.2 82.3 82.7 83.3 82.5 83.3 85.0 85.3 86.3 87.4 88.7 89.7 88.7 86.9 85.8 133.2

400 84.2 83.2 82.8 82.5 82.5 82.2 81.7 82.3 83.7 84.5 85.8 e8.4 88.2 85.3 87.8 85.5 85.3 132.7
500 84.9 84.2 83.2 83.4 84.7 83.7 83.1 83.2 84.4 84.9 85.7 87.0 87.6 88.4 87.1 84.4 85.4 132.8
630 86.9 85.4 84.4 85.2 84.7 85.5 83.4 83.2 84.0 84.4 85.7 86.3 87.9 88.0 86.0 83.6 85.5 132.9

800 88.6 87.6 86.6 86.0 85.8 85.3 85.3 84.5 85.3 85.8 86.5 87.7 88.5 88.6 86.0 84.2 86.5 133.9
1000 90.3 90.0 90.2 89.9 90.9 90.0 88.7 86.9 86.7 87.4 87.5 88.9 89.5 89.3 86.1 84.9 88.9 136.3
1250 91.7 93.2 95.0 95.4 96.4 95.5 94.2 91.4 90.5 90.0 90.7 91.1 90.7 9C.9 86.5 85.6 93.0 140.4

1600 51.3 92.1 93.6 95.6 95.6 94.8 93.8 90.8 91.3 91.0 92.0 92.4 91.8 9C.3 87.5 85.9 92.9 140.3
2000 c0.4 90.9 91.9 92.9 92.9 93.6 92.1 90.6 91.4 91.9 93.1 93.2 93.4 90.6 87.1 85.3 92.4 139.8
2500 97.1 98.7 100.4 100.2 100.1 100.7 99.4 97.2 97.4 97.4 98.2 99.7 99.9 95.6 91.9 90.8 99.1 146.5

3150 96.1 97.4 99.1 99.1 99.3 99.6 98.8 96.8 97.5 97.6 98.3 99.9 100.0 96.8 92.5 90.4 S8.9 146.3
4000 91.5 92.7 94.9 95.4 95.7 95.5 94.5 94.5 96.2 97.0 98.7 100.3 99.7 95.0 90.7 88.8 97.4 144.8
5000 93.9 93.7 95.2 96.5 95.0 94.5 94.2 93.9 97.2 97.4 99.5 101.2 100.7 96.4 93.2 90.0 98.3 145.7

6300 92.4 92.4 93.1 94.3 94.1 92.4 92.4 93.1 95.3 95.9 98.4 99.6 98.6 95.1 91.9 88.0 97.2 144.6
8000 91.3 92.6 93.6 93.0 93.3 91.5 91.1 93.1 96.0 96.1 98.1 100.0 99.0 96.2 91.5 87.9 97.9 145.3
10000 88.7 89.8 90.3 90.5 90.3 88.3 88.5 90.2 93.0 93.4 95.7 96.4 96.2 93.5 90.0 85.4 96.0 143.4

12500 85.4 87.3 88.0 87.5 87.3 86.1 85.6 86.9 90.3 91.1 93.6 94.6 94.C 9C.9 87.9 82.9 95.0 142.4
16000 82.4 82.6 83.5 84.4 82.6 81.8 80.8 82.1 86.1 86.1 88.6 89.7 89.5 86.5 84.3 79.1 92.3 139.7
20000 78.3 78.3 79.3 80.1 77.7 75.8 75.0 77.2 80.5 81.8 84.4 86.1 84.8 82.1 78.8 73.9 90.6 138.0

OVERALL 104.3 105.0 106.3 106.6 106.6 106.4 105.5 104.4 105.9 106.2 107.8 109.2 108.9 106.5 104.3 103.5 107.9 155.3

DISTANCE SIDELINE PERCEIVED NOISE LEVELS

152.5 METERS 77.2 89.0 95.5 98.9 101.0 102.6 L02.5 101.7 102.9 103.0 103.5 103.9 102.5 98.C 91.6 85.1



TABLE IV. - NOISE OF QF-3 CONFIGURATION 31 - TAPED INLET WITH RINGS, TAPED EXHAUST, NO SPLITTER

[Data adjusted to standard day of 150 C and 70 percent relative humidity. SPL referenced to 2x10 - 5 N/m2; PWL referenced to 10 - 13 W]

(a) 60 Percent speed; fan physical speed, 2116 rpm; fundamental blade passage frequency, 1869 hertz

FRECUENCY ANGLE, DEG AVERAGE POWER
SPL LEVEL

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 (PWL)

1/3-OCTAVE BAND SOUND PRESSURE LEVEL (SPL) ON 30.5-METER RADIUS

50 68.9 68.5 71.0 68.2 10.9 68.9 66.2 6E.0 68.0 69.4 70.0 76.5 69.2 73.7 74.9 76.3 71.4 118.8
63 72.J 69.7 71.3 67.5 70.0 68.8 67.7 69.8 67.0 69.7 68.5 76.3 .70.2 73.7 74.7 76.1 71.4 118.8
80 13.5 70.2 72.0 68.0 10.7 69.4 67.7 70.5 67.7 71.0 70.7 75.9 73.0 75.9 76.7 77.9 72.5 119.9

100 61.1 69.8 71.8 67.8 11.1 68.3 66.6 69.1 69.8 72.1 73.1 75.5 75.5 77.1 76.3 78.9 73.3 120.7
125 12.3 10.7 73.5 70.8 71.7 70.2 68.2 71.0 72.0 73.2 74.3 75.8 75.5 77.0 78.7 77.6 73.9 121.3
L60 73.4 73.4 74.6 71.7 73.1 72.9 70.9 72.6 73.1 74.4 74.7 75.4 75.1 75.7 75.6 75.3 74.0 121.4

200 15.2 76.4 74.7 72.7 73.0 71.2 69.0 71.0 71.7 71.4 71.9 72.7 73.0 74.2 74.9 74.4 72.7 120.1
250 43.7 14.0 74.7 71.3 72.7 68.3 67.5 69.3 69.3 72.0 72.5 74.3 74.2 75.2 75.3 73.9 72.5 119.9
315 45.7 74.5 76.0 72.4 74.4 71.4 69.9 71.5 70.7 72.4 73-0 73.7 74.4 74.5 74.0 72.8 73.1 120.5

400 71.1 15.5 76.1 71.3 75.C 70.5 69.0 70.3 69.6 72.5 73.5 74.1 75.1 75.6 74.3 71-8 73.4 120.8
500 711.3 76.6 71.0 74.0 75.6 71.0 69.8 71.5 71.1 73.0 74*1 74.5 75.6 75.5 74.0 71.2 74.0 121.4
630 78.7 77.2 78.2 75.4 16.5 72.4 70.5 71.5 72.0 74.0 75.2 75.5 76.9 77.4 75.0 70.9 75.1 122.5

800 81.0 80.7 80.3 78.0 78.5 74.0 72.5 73.5 73.8 76.3 78-3 78.3 79.3 80-0 76.3 72.6 77.5 124.9
L000 83.7 82.0 81.9 80.4 80.0 76.0 74.0 75.2 75.4 79.3 80.8 81.1 82.6 82.9 78.3 74.7 79.9 127.3
1250 f4.2 84.0 83.3 82.0 81.5 77.5 74.8 76.8 18.2 81.8 83.2 83.5 85.7 85.0 81.0 76-1 82.1 129.5

1600 68.8 89.7 87.7 87.8 84.7 82.2 70.3 80.0 82.2 85.5 86.8 87.5 90.0 88.5 83.3 79.6 86.2 133.6
2000 55.7 98.2 95.2 90.2 91.8 90.0 85.0 86.5 89.3 92.3 93.2 94.7 97.5 94.2 89.2 85-6 93.5 140.9
2500 1.4 89.0 81.9 87.9 85.7 82.7 78.2 81.7 84.5 87.4 88.7 88.5 91.0 89.4 83.4 78.9 87.3 134.7

3150 8S.1 89.9 89.1 89.4 86.8 83.6 79.6 83.3 86.4 89.6 90.8 90.6 91.9 90.1 84.6 79.8 89.0 136.4
u000 92.4 93.9 92.9 93.3 89.8 87.4 81.9 83.9 86.8 90.8 92.6 92.8 93.9 92.6 87.6 82.5 91.6 139.0
500 89.8 90.6 89.5 89.5 88.3 84.1 79.3 81.8 85.3 87.8 89.3 91.1 94.3 90.8 87.5 80.2 89.9 137.3

6300 88.6 89.1 86.9 89.2 87.6 83.2 78.2 79.0 82.6 85.6 88.7 90.4 93.6 88.7 87.1 78.7 89.4 136.8
8300 87.5 88.5 88.9 89.4 87.3 83.2 71.9 78.0 82.9 85.5 88.2 90.4 91.2 88.7 85.0 78.5 89.3 136.7
10000 85.4 86.9 86.9 87.1 66.6 81.2 76.1 74.9 79.2 82.0 84.9 85.6 87.7 84.5 82.2 74.9 87.3 134.7

12500 82.8 82.9 85.0 83.0 85.2 77.4 73.8 71.9 75.3 78.2 80.9 82.7 82.7 80.2 77.7 71.4 85.3 132.7
16000 8C0. 78.8 84.3 78.9 85.1 75.0 73.3 68.3 68.8 72.8 75.6 76.3 78.7 75.3 73.7 66.6 84.6 132.0
20000 80.7 76.4 84.6 77.1 8 .0 74.4 73.7 66.6 62.8 67.3 70.3 72.2 74.2 70.6 68.7 60.7 86.4 133.8

OVERALL 100.6 102.1 100.8 100.9 98.7 95.2 90.7 92.4 95.2 98.3 99.9 100.9 103.0 100.5 96.5 92.1 100.1 147.5

DISTANCE SIDELINE PERCEIVED NOISE LEVELS

152.5 METERS 73.8 86.0 89.2 92.6 91.8 90.6 87.2 89.5 92.2 95.0 95.9 95.9 96.7 92.2 84.8 76.0



TABLE IV. - Continued. NOISE OF QF-3 CONFIGURATION 31 - TAPED INLET WITH RINGS, TAPED EXHAUST, NO SPLITTER

[Data adjusted to standard day of 150 C and 70 percent relative humidity. SPL referenced to 2x10 - 5 N/m2; PWL referenced to 10- 13 W

(b) 70 Percent speed; fan physical speed, 2468 rpm; fundamental blade passage frequency, 2180 hertz

HR ECtENC Y ANGLE, DEG AVERAGE POWER
SPL LEVEL

10 20 30 t0 50 b60 70 80 90 100 110 120 130 140 150 163 (PWL)

1/3-OCTAVE 8AND SOUND PRESSURE LEVEL (SPL) ON 30.5-METER RADIUS

50 73.2 71.5 72.3 72.2 73.3 73.7 73.3 73.3 73.0 74.3 75.5 79.5 74.7 77.7 80.7 81.4 75.8 123.2
63 6d.7 71.9 70.7 70.2 72.2 70.7 71.4 72.4 70.9 72.1 73.2 78.9 75.1 78.1 81.1 81.3 75.1 122.5
80 14.4 74.2 77.0 71.9 73.2 70.4 72.0 72.9 70.4 74.2 76.4 79.2 77.9 80.7 83.0 83.1 76.9 124.3

100 72.2 71.7 712U 71.4 7J.0 71.0 73.5 75.0 7.4 76.5 78.4 80.5 80.7 82.4 84.4 85.1 78.4 125.8

125 15.. 75.4 75.2 14.4 74.9 76-9 76.6 77.4 16.6 78.1 79.9 80.9 81.1 82.2 84.6 84.0 79.3 126.7
16C i6.5 77.3 76.3 75.2 76.5 76.5 77.0 77.7 76.7 78.3 78.8 80.2 79.7 80.7 82.3 81.1 78.5 125.9

200 17.1 76.6 75.9 74.4 16.2 74.9 75.4 75.6 74.2 75.6 7b.1 77.4 78.7 79.6 81.2 79.8 76.9 124.3
250 78.0 78.5 76.5 75.3 77.3 73.8 74.3 75.0 74.8 76.3 78.2 79.0 80.2 80.8 81.5 79.6 77.7 125.1
315 11.9 76.9 77.0 76.2 77.5 16.2 75.7 76.0 15.5 76.9 77.7 78.4 79.2 79.7 80-4 78.1 77.5 124.9

400 80.0 7d1.1 77.5 76.1 77.5 74.6 75.0 74.8 74.5 76.5 78.1 78.3 79.6 79.8 79.5 76.8 77.4 124.8
500 81.0 79.5 78.4 76.9 78.4 75.4 75.5 75.7 75.7 77.2 78.5 78.4 79.7 79.4 18.7 75.7 771.8 125.2
630 61.5 80.4 7-92 78.4 79.2 75.7 76.0 76.2 75.8 77.9 78.9 78.7 80.7 80.4 78.3 75.4 78.4 125.8

800 b4.1 82.9 81.5 8C.4 80.9 77.4 71.4 71.0 76.9 79.7 81.1 81.4 82.9 82.9 79.4 76.3 80.4 127.8
1000 86.7 84.5 82.9 82.5 82.4 78.7 78.6 19.0 78.6 81.6 83.4 83.8 85.4 84.7 80.2 77.6 82.4 129.8
1250 86.5 86.0 84.2 83.5 d3.2 80.2 79.8 80.3 b1.3 84.2 86.0 86.0 87.8 86.5 81.2 78.1 84.3 131.7

L600 88.4 88.4 86.4 86.5 85.1 82.1 81.1 82.6 83.7 86.7 88.4 88.6 90.7 88.6 83.1 80.3 86.7 134.1
2000 16.1 99.5 46.4 98.0 94.5 93.4 89.9 91.0 91.2 95.5 96.9 96.2 98.9 95.4 89.9 87.6 95.6 143.0
2500 S3.1 95.9 93.0 94.4 91.4 89.9 86.7 89.0 89.5 93.0 94.0 93.7 96.2 93.7 87.5 84.8 92.9 140.3

3150 91.5 92.2 90.3 90.7 89.2 86.2 85.0 87.8 89.7 93.0 93.3 94.0 95.0 92.3 86.3 82.6 91*8 139.2
4000 S4.9 95.7 94.4 95.2 92.9 91.1 87.9 88.9 91.7 94.9 95.4 96.2 97.6 94.9 89.1 85.2 94.7 142;1
5000 93.5 94.1 92.8 93.5 91.8 89.0 86.3 88.1 90.5 92.6 93.5 95.8 98.7 94.6 90.2 84.4 94.2 141.6

6300 92.3 92.5 91.5 93.0 91.5 88.2 85.7 85.1 88.0 90.7 93.2 94.5 97.5 91.9 88.9 82.3 93.4 140.8
8000 90.3 92.0 90.5 92.5 90.6 87.1 84.8 84.5 88.1 90.6 92.1 94.8 94.6 92.1 87.5 82.6 93.1 140.5
10000 88.9 90.6 89.6 90.9 89.8 85.4 83.6 81.7 85.2 87.6 89.4 91.2 91.9 88.0 84.7 79.4 91.6 139.0

12U00 65.9 87.4 86.7 87.4 87.5 81.9 82.4 78.8 81.7 84.8 86.1 88.6 88.1 84.9 81.4 76.8 89.9 137.3
16000 61.4 82.8' 84.7 82.7 85.7 17.L 81.0 75.7 7b.0 79.0 81.5 82.5 84.5 80.4 77.6 72.2 87.9 135.3
20000 16.9 80.2 83.3 79.6 84.6 74.1 61.9 73.2 70.0 74.1 76.5 78.4 79.5 75.6 73.3 65.9 88.1 135.5

OVERALL 103.1 104.5 102.6 103.6 101.6 99.1 96.9 97.6 99.2 102.4 103.5 104.4 106.3 103.2 99.0 96.0 103.5 150.9

DISTANCE SIDELINE PERCEIVED NOISE LEVELS

152.5 MFTERS 75.5 87.9 W0.7 94.9 94.7 94.3 92.8 94.4 96.0 98.8 99.4 98.9 99.2 94.4 86.9 79.1



TABLE IV. - Continued. NOISE OF QF-3 CONFIGURATION 31 - TAPED INLET WITH RINGS, TAPED EXHAUST, NO SPLITTER

[Data adjusted to standard day of 150 C and 70 percent relative humidity. SPL referenced to 2x10 - 5 N/m2; PWL referenced to 10- 13 W.

(c) 80 Percent speed; fan physical speed, 2821 rpm; fundamental blade passage frequency, 2491 hertz

FR E1UFNCY ANGLE, DEG AVERAGE POWER
SPL LEVEL

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 (PWL)

1/3-OCTAVE BAND SOUND PRESSURE LEVEL (SPL) ON JO.5-METER RADIUS

SC 82.3 76.8 81.6 83.4 80.8 19.8 77.3 76.6 7o.8 79.3 80.6 83.4 77.8 82.1 84.8 86.8 81.0 128.4
63 12.3 74.8 74.1 74.3 73.6 74.1 74.3 74.9 73.8 75.9 77.d 82.4 79.3 82.4 84.3 86.5 78.9 126.3
8C 14.6 14.5 74.0 72.5 73.1 72.3 73.1 74.1 13.1 77.0 79. 83.1 82.3 86.0 88.1 88.9 81.0 128.4

100 81.0 78.5 80.4 76.9 74.2 74.7 76.2 7E.2 78.0 81.2 83.4 84.9 85.0 87.7 89.2 89.7 83.1 130.5
125 78.8 18.0 71.8 77.1 77.5 77.5 78.5 80.3 40.0 83.1 84.6 85.1 86.0 87.3 89.1 88.7 83.5 130.9
160 80.5 80.5 8C.5 78.5 79.3 7.6 60.5 81.1 80.0 83.1 83.6 84.1 84.8 86.1 86.8 85.7 82.8 130-2

20C 60.7 80.U 80.3 7f.8 79.5 79.0 78.7 79.2 775 79.8 81.0 82.0 83.7 84.5 85.3 84.7 81.2 128.6
250 8C. 82.0 U8.0 78.4 .7.? 77.4 77.5 78.7 78.0 81.2 83.0 63.9 85-0 85.9 864 83.9 82.0 129.4
315 80.5 80.7 79.7 79.2 19.7 79.2 79.5 80.7 80.0 82.3 83.3 83.5 84.3 85.0 84.7 82.6 82.0 129.4

400 83.0 81.5 80.1 I9.3 79.3 78.1 72.8 78.5 78.1 81.0 82.3 82.5 84-5 84.6 84.3 81-5 81.4 128.8
600 84.5 83.7 80.S 19.9 79.9 76.5 78.5 79.9 78.7 81.4 82.4 82.7 83.9 84.4 83.4 80.1 81.6 129.0

630 85.3 85.0 81.7 81.5 80.8 79.0 78.8 79.5 1792 8Z.2 82.8 83.0 84.2 84.3 82.7 79.4 82.0 129.4

800 66.7 86.0 83.1 63.2 82.2 80.2 80.3 80.8 80.7 83.7 84.5 84.2 85.8 85.7 82.8 79.7 83.4 130.8
1000 89.2 87.7 85.7 84.7 84.2 81.9 81.5 82.0 61.9 85.4 86.0 86.2 87.2 86.7 82.8 80.1 84.9 132.3
1250 68.9 68.3 87.3 85.9 d5.3 83.1 82.4 83.6 83.6 87.3 87.9 88.1 89.4 87.8 83.1 80.3 86.5 133.9

IbOC 89.1 89.3 89.0 87.5 86.6 84.0 83.3 85.1 85.8 89.1 90. 90.7 92-0 89.0 84*3 81.7 88.4 135.8
2000 1.9 92.2 91.7 91.4 d9.7 87.4 86.0 88.4 88.7 92.0 94.0 93.2 95.0 91.7 86.4 83.4 91.5 138.9
2500 100.4 101.6 102-3 102.9 100.9 98.4 95.1 95.8 96.6 98.4 101.4 99.8 104.1 99.4 93.3 89.8 100.3 147.7

3150 93.1 93.6 93.3 92.6 91.3 88.4 88.4 91.0 92.0 95.0 96.2 96.0 97.4 94.2 88.8 84.9 94.1 141.5
4000 S4.0 94.4 94.2 93.9 92.4 89.9 89.4 92.0 93.7 96.2 97.9 977.1 98.9 95.0 90.0 86.1 95.7 143.1
5000 96.6 98.0 97.8 97.1 97.6 93.0 91.8 93.8 94.8 97.3 98.5 100.3 102.5 97.1 94.0 88.4 98.5 145.9

6300 52.5 93.5 92.6 93.4 91.9 88.6 87.5 89.5 91.0 94.3 97.4 97.4 99.5 93.4 91.6 84.7 95.7 143.1
8000 92.8 94.5 93.5 94.8 92.8 90.3 87.9 89.4 91.9 94.4 96.9 98.4 98.1 94.8 91.1 85.6 96.6 144.0
10000 S0.4 91.7 90.9 91.7 90.2 81.2 85.2 8o.0 88.5 91.5 93.7 94.4 95.0 90.4 88.7 81.9 94.3 141.7

12500 89.3 91.0 89.9 90.4 88.6 85.2 82.8 83.5 85.3 88.8 91.0 91.8 91.0 87.3 84.5 79.7 93.1 140.5
1600 83.5 83.8 84.2 83.7 83.1 76.7 76.0 78.5 80.4 83.5 86b. 86.6 88.2 83.2 81.5 75.0 90.1 137.5
20000 18.5 78.9 19.3 79.3 79.1 73.2 71.6 72.3 15.0 79.0 81.6 83*2 84.0 78.8 76.8 69.6 88.4 135-8

OVFRALL 105.1 106.0 105.9 106.1 104.7 101.8 99.9 101.4 102-5 105.1 107.2 107.4 109.4 105.4 102.2 99.4 106.4 153.8

UISIANCE SIdELINE PERCEIVED NOISE LEVELS

1Se.5 METEnS 78.0 90.0 95.5 98.9 99.6 98.6 97.4 99.1 100.0 102.2 103.9 102.4 103.8 98.0 90.5 82.1



TABLE IV. - Concluded. NOISE OF QF-3 CONFIGURATION 31 - TAPED INLET WITH RINGS, TAPED EXHAUST, NO SPLITTER

[Data adjusted to standard day of 150 C and 70 percent relative humidity. SPL referenced to 2x10 - 5 N/m 2 ; PWL referenced to 10- 13 W]

(d) 90 Percent speed; fan physical speed, 3173 rpm; fundamental blade passage frequency, 2802 hertz

FRECOUENCY ANGLE, DEG AVERAGE POWER
SPL LEVEL

10 20 30 40 50 60 70 do 93 100 110 120 130 140 150 160 (PWL)

11/3-OCTAVE BANU SOUND PRESSURE LEVEL (SPL) ON jO.5-METER RADIUS

50 82.2 79.9 81.9 80.9 81.4 80.2 80.9 81.9 79.1 82.9 82.6 84.2 83.2 86.6 89.1 91.0 83.7 131.1
63 76.0 78.8 17.6 76.8 18.0 7d.0 77.8 78.3 11.0 79.6 81.0 83.3 83.5 87.0 89.3 90.9 82.7 130.1
8C 11.6 77.2 75.2 75.6 16.1 75.7 76.6 77.4 16.6 80.4 82.4 85.1 85.7 89.4 92.4 93.1 84.6 132.0

100 64.8 81.1 81.8 82.1 82.1 80.8 79.6 82.0 81.8 85.0 86.5 88.5 88.6 92.1 94.0 94.5 87.3 134.7
l25 82.3 80.8 82.0 81.0 80.3 81.3 82.3 83.8 83.5 87.2 88.2 68.7 89.5 92.2 94.2 93.4 87.7 135.1
160 b4.1 83.9 83.8 82.8 82.9 83.6 84.4 85.3 d.1l 86.8 87.4 88.4 88.9 91.3 91.8 90.5 87.1 134.5

?00 83.3 83.8 83.0 82.1 82.8 82.1 83.1 83.1 81.3 84.0 85.0 86.0 87.6 89.3 90.6 88.2 85.3 132.7

250 82.0 83.1 82.5 82.0 81.5 81.5 81.1 82.5 81.6 85.0 86.5 87.3 89.0 90.6 91.1 88.2 85.9 133.3
315 k6.0 84.1 82.3 82.3 d3.1 82.5 d3.1 84.0 83.1 85.8 86.6 87.0 88.3 90.1 90.0 86.8 85.9 133.3

400 84.2 83.1 82.7 83.2 82. 8d2.1 82.4 82.9 82.1 85.2 86.2 86.7 88.2 89.2 88.7 85.6 85.4 132.8
500 85.4 84.2 82.9 82.9 82.7 81.7 82.4 83.5 82.7 85.4 86.0 86.4 87.7 88.0 87.7 84.4 85.1 132.5
b30 67.1 85.7 83.9 83.9 83.4 82.4 82.6 83.4 81.9 85.2 86.2 86.6 88.1 88.2 87.2 83.6 85.3 132.7

dOC 88.3 87.7 86.5 85.3 85.0 8.2 84.7 84.7 83.3 86.5 87.5 87.5 89.2 88.8 87*1 83.9 86.5 133.9
1000 90.0 88.9 b8.2 86.9 86.0 85.4 85.3 86.0 85.1 88.3 88.5 89.6 90.3 88.6 86.5 83.5 87.7 135.1
1250 91.8 92.1 92.6 91.8 89.6 88.1 86.8 87.8 87.1 90.0 90.6 91.1 91.6 89.6 86.8 84.2 90.0 137.4

1600 q1.8 93.2 94.2 91.8 91.7 89.2 81.2 89.2 88.3 91.3 93.0 92.7 93.8 90.3 87.5 84.7 91.4 138-8
2000 93.0 92.7 92.7 91.7 90.7 89.0 88.8 90.7 90.2 93.5 95.3 94.7 95.8 91.5 88.0 85.6 92.7 140.1
2500 98.8 100.3 95.6 S9.5 98.0 95.8 94.1 95.6 96.5 99.6 99.8 102.8 101.6 96.3 91.8 90.4 99.1 146.5

3150 '6.7 100.5 100.0 95.7 98.5 96.2 94.7 96.2 97.0 100.4 100.5 103.0 102.5 98.5 94.2 91.4 99.9 147.3
4000 95.1 96.1 96.5 96.1 95.3 93.6 93.1 94.5 95.5 98.6 100.1 100.6 100.8 95.6 91.5 88.2 98.0 145.4
5000 Sb.0 96.6 96.3 95.5 96.0 92.6 93.3 95.0 95.8 98.6 100.2 101.3 102.7 96.8 94.5 89.2 98.9 146.3

6300 q4.3 95.0 94.9 94.7 94.3 91.9 91.7 92.9 94.0 97.7 100.4 100.2 102.1 95.7 94.4 88.0 98.5 145.9
8000 92.9 94.6 94.4 94.4 92.7 91.2 91.1 92.9 94.9 97.7 99.4 100.4 99.2 95.9 92.7 87.5 98.4 145.8
10000 50.2 91.7 91.2 92.2 90.0 68.7 88.3 89.8 91.6 94.5 96.8 97.0 97.3 93.0 91.2 84.5 96.6 144.0

12500 89.5 91.3 91.0 91.1 89.1 88.4 85.9 87.6 89.0 92.2 93.9 94.7 93.7 90.2 87.2 82.4 95.5 142.9
16000 84.8 86.1 86.1 85.8 85.1 81.1 80.4 83.3 84.1 86.8 89.7 89.6 90.6 86.0 84.1 77.9 92.9 140-3
20000 77.5 79.6 79.5 80C.2 78.5 74.8 75.4 76.3 79.1 83.0 86.1 86.3 87.0 81.8 79.8 72.7 91.4 138.8

OVERALL 105.5 106.9 106.6 10o.3 105.3 103.2 102.5 104.0 104.7 107.8 109.1 110.3 110.5 106.8 105.2 103.1 108.3 155.7

OISTANCE SIUELINE PERCEIVED NOISE LEVELS

15.5 MF ERS 78.3 90.4 S5.4 98.4 99.7 99.2 99.3 101.2 101.8 104.9 105.1 105.7 104.3 98.8 92.8 84.8



TABLE V. - NOISE OF QF-3 CONFIGURATION 32 - TAPED INLET WITH RINGS, TAPED EXHAUST WITH SPLITTER

[Data adjusted to standard day of 150 C and 70 percent relative humidity. SPL referenced to 2x10 - 5 N/m 2 ; PWL referenced to 10- 13 W]

(a) 60 Percent speed; fan physical speed, 2116 rpm; fundamental blade passage frequency, 1869 hertz

FELLELY ANGLEs DEG AVERAGE POWER
SPL LEVEL

10 20 30 4C 50 60 70 80 90. 100 110 120 130 140 150 160 (PWL)

1/3-OCTAvE FAND SCUND PRESSURE LEVEL (SPL) CN 30.5-METER RADIUS

5C k-.h t5.C 67.0 67.C 66.C 65.7 66.5 67.5 68.2 68.8 69.2 70.0 69.2 71.7 74.2 73.7 69.1 116.5
63 1).5 b8.0 66.1 66.2 66.0 68.0 68.5 67.8 08.0 68.8 67.8 68.5 69.7 72.2 73.0 74.2 69.2 116.6
80 13.5 6S.C 68.0 61.2 66.4 68.S 6.5 69.0 68.9 70.5 69.9 71.9 72.2 74.9 76.0 76.4 71.2 118.6

ICC tS.b f9.6 67.8 f7.3 tL.1 67.6 67.6 68.3 70.6 71.5 72.8 73.6 74.8 76.6 77.5 77.2 72.4 119.8
125 41.5 7C.8 71.1 70.6 69.6 70.0 70.8 71.6 73.1 73.8 75.0 74.1 75.8 76.5 77.5 76.3 73.6 121.0
160 ;2.S 72.9 13.5 71.5 71.5 72.C 71.7 73.0 73.4 73.9 74.2 74.0 74.5 74.7 74.9 73.9 73.4 120.8

i20 it.6 76.0 72.3 73.1 72.5 71.C 70.5 70.3 72.6 71.3 72.0 72.1 74.1 74.1 74.5 72.9 72.6 120.0
25C 74.7 75.4 74.6 73.2 71.6 70.6 70.6 71.2 73.4 74.4 74.9 75.6 76.4 76.1 75.6 73.4 74.0 121.4
315 77.2 76.2 75.2 74.5 74.2 72.7 72.9 73.2 73.7 74.5 75.2 75.5 76.5 75.7 74.0 72.4 74.6 122.0

40C0 6.7 76.5 75.5 74.2 73.4 71.7 71.9 72.6 74.4 76.1 76.9 77.2 78.4 77.4 75.2 72.5 75.6 123.0
500 79.1 78.2 76.7 76.2 75.7 ,73.6 73.6 74.6 70ol 77.2 78.1 78.4 79.1 78.4 75.2 71.8 76.8 124.2
630 i1.0 79.3 18.1 71.C 16.1 74.3 14.1 75.0 76.8 78.3 80.0 80.5 80.6 80.5 76.3 72.2 78.1 125.5

800 81.7 81.3 80.3 75.5 77.8 75.5 75.7 76.2 77.7 80.3 81.8 82.3 83.0 83.5 77.5 74.2 80.1 127.5
100C t4.3 83.8 8.t6 82.0 80.3 77.2 76.8 77.7 79.7 82.4 83.2 83.8 85.3 85.5 79.9 76.7 82.1 129.5
1250 84.8 85.1 84.5 83.3 81.8 78.6 77.E 78.8 81.5 84.5 85.8 86.0 86.6 87.0 82.1 78.2 83.9 131.3

1600 e9.4 90.4 88.9 68.0 k5.S 82.5 80.5 81.2 84.2 87.0 88.0 88.7 90.0 90.2 84.7 81.1 87.2 134.6
2000 S .5 97.3 96.3 55.3 92.6 89.1 86.3 85.6 88.1 92.1 92-6 93.3 96.0 95.5 89.8 86.4 93.1 140.5
;500 88.0 89.8 89.6 85.0 86.5 82.8 8C.6 82.6 86.0 88.3- 89.1 89.5 90.1 89.8 83.3 80.0 87.9 135.3

3150 t5.7 90.4 90.6 SC.2 87.5 83.6 81.7 83.9 87.7 89.7 90.7 90.6 91.7 90-6 85.4 80.6 89.4 136.8
4000 9524 94.4 93.9 94.0 91.5 87.0 83.9 84.4 87.9 90.7 92.0 91.7 94.0 92.5 88.7 82.4 91.8 139.2
5OO tS.. 90.4 90.8 8.4 87.8 84.3 75.9 81.8 85.6 87.8 89.8 89.8 92.0 90.4 85.3 80.0 89.3 136.7

6300 89.0 89.8 89.1 9.5 87.3 83.0 19.1 79.6 84.0 85.8 89.0 90.1 92.0 88.6 86.0 78.7 89.1 136.5
8000 88.4 89.7 88.9 85.9 87.8 83.3 7L.1 79.1 84.1 85.4 88.4 89.7 90.7 88.7 85.7 78.9 89.4 136.8-
10000 f5.7 86.4 86.4 E7.0 85.2 81.1 75.5 75.4 80.7 82.9 85.5 85.3 87.5 84.5 82.4 74.7 87.2 134-6

12500 62.4 82.9 82.4 83.1 81.1 1.1 71.2 72.4 77.4 79.7 82.4 81.4 84.6 80.4 78.6 7.1.3 85.0 132-4
16000 71.8 9.1 79.0 78.5 11.4 72.C 66.C 66.6 70.1 75.5 77.1 77.0 78.0 75.3 74.2 65.9 82.1 129.5
i0000 44.2 :5.1 75.0 74.1 73.7 67.C 61.S 61.1 65.9 68.1 72.0 71.8 75.1 71.1 70.2 60.9 80.5 ,127.9

OVERALI 100.8 102.1 101.4 101.0 98.6 94.5 92.2 92.9 96.2 98.7 100.1 100.4 102.3 101.2 96.7 92.3 100.0 147.4

DISTANCE SIDELINE PERCEIVED NOISE LEVELS

I5 .5 METERS 74.0 E5.b 50.1 92.5 92.4 50.4 k8.9 89.8 93.3 95.4. 96.0 95.4 ..96.0 93.2 65.2 76-6
cn



TABLE V. - Continued. NOISE OF QF-3 CONFIGURATION 32 - TAPED INLET WITH RINGS, TAPED EXHAUST WITH SPLITTER

[Data adjusted to standard day of 150 C and 70 percent relative humidity. SPL referenced to 2x10- 5 N/m 2 ; PWL referenced to 10-13 W]

(b) 70 Percent speed; fan physical speed, 2468 rpm; fundamental blade passage frequency, 2180 hertz

FREt;FCfY ANGLE, DEG AVERAGE POWER
SPL LEVEL

10 20 30 4C 50 60 70 80 90 100 110 120 130 140 150 160 (PWL)

1/3-GLTPVE EAND SCUND PRESSURE LEVEL (SPL) ON 30.5-METER RADIUS

5C 7i.l b.6 69.9 71.2 71.4 11.4 71.6 71.7 72.1 72.9 74.7 74.9 73.6 76.7 78.2 80.1 73.9 121.3
63 68.2 70.4 70.4 69.4 11.4 69.1 69.6 70.2 70.4 71.1 73.6 74.6 74.6 77.6 79.2 80.1 73.6 121.0

80 73.4 72.4 76.3 65.6 73.8 71.6 70.3 70.1 71.4 73.8 76.6 77.4 78.4 80.3 81.3 82.7 76.2 123.6

100 iC.s 1C.1 11.6 7C.6 73.1 72.9 73.1 73.3 74.3 76.6 79.6 80.1 80.4 82.3 83.1 83.3 78.0 125.4
125 71.8 73.9 7r.Y 73.9 7T.b 74.3 75.6 76.9 77.6 79.1 80.3 80.4 81.6 82.1 83.3 82.3 79.0 126.4

16C 1 5. 76.7 77.1 75.6 76.2 75.9 76.7 77.1 77.6 78.1 79.2 80.1 79.4 79.6 80.2 79.1 78.1 125.5

200 76.1 76.3 76.1 75.0 76.1 74.0 74.5 74.8 74.8 75.6 77.0 77.3 78.5 79.0 79.3 78.4 76.5 123.9

250) 78. 78.3 77.7 77.5 76.3 73.5 74.6 75.7 77.2 78.7 79.5 80.0 81.0 80.8 80.2 78.5 78-3 125.7
315 74.0 7b.8 8.2 78.8 71.2 75.5 76.5 77.0 78.0 79.0 79.2 80.2 80.2 80-2 79.2 77.4 78.5 125.9

400 0.7 75.7 78.9 77.7 75.1 74.9 7T.0 76.5 77.9 79.9 80.9 81.0 81.7 80.9 79.0 76.3 79.1 126.5
500 2.2 81.0 79.3 74.0 77.7 76.2 77.3 77.7 79.7 80.b 81.9 81.9 82.4 8C-7 78.3 76.1 80-0 127.4
630 61.7 81.6 60.4 8C.1 78.6 76.9 77.6 78.4 79.7 81.6 83.4 83.7 83.9 82.7 78.6 76.0 81.1 128.5

800 83.8 83. . 81.9 80.4 78.3 7k.9 79.8 81.4 83.9 85.3 85.9 85.9 85.3 79.8 77.0 83.1 130.5
1000 e6.8 85.4 84.1 83.9 82.3 7s. 80.6 82.1 83.7 85.7 86.7 86.5 88.0 87.3 81.9 79.2 84.9 132.3

1250 E6.6 86.9 86.8 85.3 83.8 80C. 81.6 83.I 85.6 88.1 89.3 89.8 90.1 88.9 83.4 80.8 87.0 134.4

1600 88.4 £.8 88.* 87.8 85.8 82.8 82.4 84.1 87.4 89.6 90.9 91.1 92.4 91.1 84.6 82.2 88.8 136.2

20o0 59.1 97.2 b.1 97.9 95.6 93.9 88.9 90.4 93.4 94.4 96.9 97.6 99.6 96.2 89.6 86.6 96.0 143.4

2500 54.7 94.2 94.7 54.6 92.2 89.9 86.6 88.7 91.9 92.9 94.7 95.2 97.2 94.6 88.2 84.8 93.6 141.0

3150 91.3 92.7 92.5 92.C 89.7 86.5 85.1 88.0 91.7 93.2 94.7 94.2 95.3 92.5 87.3 83.4 92.5 139.9
4000 54.6 96.1 96.C 95.3 94.1 90.8 87.6 89.3 92.3 94.1 96.3 95.8 98.0 95.1 90.5 85.1 95.0 142.4

5000 53.1 94.4 '4.9 93.7 92.4 88.7 85.7 87.2 90.6 92.4 94.7 95.3 97.2 93.9 89.2 84.7 94.0 141.4

6300 5i.2 94.0 92.5 53.7 92.3 86.C 85.5 84.8 89.0 90.3 93.8 94.8 96.2 91.7 88.8 82.8 93.5 140.9
6000 9C.9 92.9 91.6 92.8 90.S 86.4 83.9 84.8 88.9 89.9 92.9 93.8 95.4 91.9 88.6 82.7 93.3 140.7

10000 h9.7 91.3 90.5 91.5 89.8 86.C 82.1 81.6 85.8 87.5 91.0 90.3 91.5 87.6 85.8 79.5 91.8 139.2

12500 86.0 87.2 87.0 b7.C 85.8 82.0 71.6 78.8 82.0 84.8 87-7 87-0 88.5 84*3 82.5 76.4 89.6 137.0
lb3000 2.0 83.6 83.6 83.0 81.C 77.0 72.7 73.2 76.5 79.8 81.8 82.9 83.0 79.9 78.2 71-3 86-8 134.2

C000 17.3 19.0 1-.C 7.7 76.5 72.0 67.4 67.6 71.5 73.9 76.7 77.6 78.7 75.3 72.7 66.6 84.7 132.1

CVERALL 103.9 104.1 104.1 103.9 102.1 99.2 96.3 97.7 100.8 102.3 104.5 104.8 106.5 103.6 99.2 95.7 103.8 151.2

CISIANCE SIDELINE PERCEIVED NOISE LEVELS

152.5 PETEP 77.0 86.8 S2.4 S5.2 S5.4 54.6 52.5 94.4 97.6 98.9 100-4 99.7 99.9 95.1 86.8 7807



TABLE V. - Concluded. NOISE OF QF-3 CONFIGURATION 32 - TAPED INLET WITH RINGS, TAPED EXHAUST WITH SPLITTER

[Data adjusted to standard day of 150 C and 70 percent relative humidity. SPL referenced to 2x10 - 5 N/m 2 ; PWL referenced to 10- 13 W]

(c) 80 Percent speed; fan physical speed, 2815 rpm; fundamental blade passage frequency, 2486 hertz

FRkEUENCY ANGLE. DEG AVERAGE POWER
SPL LEVEL

I0 20 30 4C 50 60 70 80 90 100 110 120 130 140 150 160 (PWLI

1/3-GCTtVE BAND SCuND PPESSbRE LEVEL (SPL) ON 30.5-METER RADIUS

5C b3.9 75.7 82.5 80.7 78.4 75.C 76.7 78.7 78.7 77.4 78.0 79.2 77.0 81.2 83.5 85.1 79.7 127.1
63 71.4 72.9 73.1 72.b 72.9 72.3 72.6 73.3 74.6 75.4 76.4 78.8 78.3 82.4 83.6 85.3 77.7 125.1
8C 13.7 73.2 72.9 72.1 72.4 72.2 12.4 73.9 75.2 76.9 78.2 81.4 81.9 84.6 86.2 87.6 79.8 127.2

100 7.1 77.2 76.4 74.6 73.2 73.4 75.2 77.7 78.9 80.9 82.6 83.4 85.1 87.1 88.2 88.4 82.3 129.7
125 71.7 71.2 78.0 7t6. 7b.2 76.7 77.7 79.5 81.5 82.5 83.5 84.7 85.2 86.7 88.2 87.1 82.8 130.2
16C 15.9 79.9 80.C 79.2 78.2 18.S 79.5 81.0 81.9 82.0 82.7 84.7 83.7 85.5 85.4 84.4 82.3 129.7

2CC 8C.1 80.6 1S.8 8C.1 77.S 77.6 78.3 71.4 79.8 79.8 80.6 81.9 82.9 84.3 84.8 82.8 80.9 128.3
250 bC.4 81.8 8C.3 79.1 78.4 77.6 78.1 79.3 81.3 82.4 83.3 84.9 85.6 85.4 85.6 83.2 82.4 129.8
315 61.3 81.6 80.6 60.6 74.4 19.4 80.1 81.1 82.1 83.1 83.6 84.8 84.9 85.1 84.4 82.0 82.6 130.0

40C b4.o 82.8 8di 8C. 79.5 78.6 80.0 81.0 82.5 84.1 85.0 85.8 86.1 85.3 83.3 81.4 83.3 130.7
500 65.2 84.3 82.8 82.2 80.7 80.3 81.5 82.7 64.3 85.5 86.3 86.5 86.5 85.5 82.8 80.2 84.3 131.7
630 E5.7 85.2 83.4 83.2 81.4 80.5 81.4 82.7 84.5 86.0 87.4 87.4 87.4 85.9 82.9 80.4 84.9 132.3

800 66.S 85.9 84.4 84.7 82.6 81.6 82.4 83.7 86.2 88.1 88.7 89.1 89.1 87.4 82.9 80.8 86.4 133.8
1000 68.k 87.6 86.4 66.7 85.4 83.7 84.4 85.6 8 .1 90.2 90.1 90.9 91.1 89.7 83.9 82.1 88.3 135.7
1250 E6.3 88.3 8.2 61.5 85.5 84.3 65.3 87.3 90.0 91.8 92.8 92.7 93.0 91.3 85.2 83.2 90.1 137*5

160C 45.7 90.2 8.9 6.7 66.5 85.4 85.4 88.2 91.4 92.9 93.9 93.9 95.2 92.4 86.9 84.9 91.4 138.8
OOC 52.4 92.6 93.1 41.S 89.6 87.7 87.2 90.4 93.1 94.6 96.1 96.1 97.6 93.4 88.2 85.6 93.6 141.0

2500 ICC.0 101.0 103.S 10e.0 ;S.7 97.5 95.0 97.0 98.4 99.2 100.0 100.7 103.2 98.4 93.0 90.3 100.1 147.5

3150 93.5 o4.2 94.J 53.7 91.1 88.S 89.1 92.3 94.6 96.3 97.5 97.5 98.3 95.1 90.1 86.5 95.3 142*7
400C S5.0 45.6 95.3 45.0 92.1 89.8 89.5 92.3 95.8 97.3 98.6 98.3 99.5 95.6 91.1 86.9 96.5 143.9
5000 47.3 S8.3 94.3 S6.6 96.1 93.S 91.9 93.1 95.6 97.8 99.3 100.1 101*3 96.9 92.3 88.5 98.5 145.9

63oc 53.1 94.5 94.0 94.4 91.6 88.9 88.4 8S.2 93.1 94.0 97.1 97.6 97.9 93.8 91.0 85.2 95.7 143.1
800C 53.9 95.5 94.5 96 0 93.6 90.5 88.8 89.8 94.1 94.5 97.6 97.6 98.8 95.0 92.0 86.3 97.1 144.5

100OoO S.1 S3.1 92.4 93.3 '91.3 87.S 86.6 86.3 90.7 91.6 94.8 93.6 94.9 90.9 89.1 82.4 94.9 142.3

12500 SC.6 91.0 91.1 9C0.7 69.3 85.7 84.6 84.0 87.2 89.5 92.2 90.9 92.4 87.9 85.7 .79.9 93.8 141.2
1600C i1.4 85.4 86.6 85.6 85.7 19.8 82.4 79.3 82.3 84.9 86.8 87.7 87.3 83.8 82.1 75.6 91.4 138.8
2C000 64.9 81.6 81.1 82.3 83.1 75.6 80.7 75.6 78.6 79.3 82.6 83.1 83.9 79.7 77.0 71.0 90.7 138.1

C4FRALL 105.5 106.2 107.3 106.4 104.1 101.8 10C0. 102.3 104.9 106.2 107.8 108.1 109.3 105.7 102.1 99.3 107.0 154.4

GISTANCE SIDELINE PERCEIVED NOISE LEVELS

152.5 METEkS 77.9 89.9 S6.9 SE.8 h8.6 58.2 57.8 100.3 102.5 103.4 104.0 103*6 103.8 98.0 90*4 82.6
-



TABLE VI. - NOISE OF QF-3 CONFIGURATION 33 - TAPED INLET WITH RINGS, FULLY ACTIVE EXHAUST LINER

[Data adjusted to standard day of 150 C and 70 percent relative humidity. SPL referenced to 2x10- 5 N/m2; PWL referenced to 10- 13 W.

(a) 60 Percent speed; fan physical speed, 2138 rpm; fundamental blade passage frequency, 1888 hertz

FhFL 1FN(Y ANGLE, DEG AVERAGE POWER
SPL LEVEL

10 20 30 40 50 00 70 80 90 100 110 120 130 140 150 160 (PWL)

1/3-OCTAVE BAND 5CUND PRESSURE LEVEL (SPL) ON 30.5-METER RADIUS

5C 10.6 67.3 66.8 61.3 67.3 67.5 68.1 68.8 69.3 69.8 71.1 70.9 67.3 71.8 73.1 74.3 69.8 117.2
t3 69.H 70.0 67.1 c7.5 65.8 67.0 67.1 67.0 66.8 68.3 68.1 68.7 67.8 71.6 73.6 73.5 68.8 116.2
FC .1 71.1 68.5 68.1 b!.8 07.5 67.8 67.6 b7.1 70.5 69.6 71.1 70.3 74.0 75.0 76.0 70.4 117.8

o10 t6.7 68.0 67.5 66.5 67.7 68.5 66.2 68.5 70.0 71.7 72.3 72.9 73.5 76.2 76.8 76.6 71.9 119.3
125 11.1 70.3 70.1 69.9 70.4 10.6 71.3 70.8 72.. 74.* 74.1 74.7 74.6 76.4 77.3 76.3 73.4 120.8
10 *.2 71.5 7C.8 72.3 12.7 72.2 72.5 72.2 73.3 73.8 73.5 73.9 74.2 74.5 74.8 73.6 73.2 120.6

200 i3.8 75.8 71.7 71.7 72.0 71.3 70.3 70.2 71.8 72.0 70.8 72.3 73.2 73.7 73.3 72.4 72.1 119.5
250 i3.7 14.8 72.3 7C.8 71.5 69.7 69.0 70.2 71.7 74.2 74.0 74.7 76.8 76.3 74.5 72.0 73.3 120.7
315 i6.C 74.S 73.7 71.8 73.2 72.0 71.8 72.2 73.0 75.3 74.7 75.8 76.5 75.8 73.8 71.7 74.1 121.5

400C 18. 76.5 14.4 72.9 73.7 71.7 71.2 71.9 7J.4 75.5 75.7 76.3 78.0 77.0 74.0 71.4 74.9 122.3
500 18.5 78.0 76.0 74.6 75.1 73.3 72.1 73.3 74.8 76.8 76.5 76.9 78.6 77.1 73.6 70.7 75.8 123.2
630 19.6 79.3 77.5 16.1 76.8 74.8 72.6 73.5 74.5 77.3 77.5 78.1 80.0 79.3 74.0 71.0 76.9 124.3

80C 82.2 82.C 80.2 78.8 78.0 75.5 73.5 73.5 74.8 77.3 77.3 78.7 80.6 80.2 74.5 71.5 77.9 125.3
1000 84.7 83.3 81.1 81.3 79.5 76.7 74.3 74.5 74.7 77.0 76.5 77.6 79.8 80.0 75.0 72.2 78.5 125.9
1250 f5.3 84.8 84.0 82.5 81.1 18.1 75.0 73.1 73.8 76.6 76.5 77.2 78.1 78.3 74.1 71.5 79.1 126.5

mOC b9.5 89.9 88.7 81.7 86.0 82.2 78.0 75.4 75.0 77.0 76.3 76.9 78.3 77.2 74.5 73.2 82.8 130.2
2000 96.6 98.1 97.0 Se.5 94.1 90.0 86.5 82.5 80.5 82.1 80.3 80.9 83.0 82.0 80.0 80.2 90.8 138.2
i20C 86.5 89.8 h8.5 88.1 hb.5 83.8 78.6 76.0 75.3 76.3 75.2 75.6 77.2 76.0 74.2 73.2 83.3 130.7

3150 sC.1 0.6 90.4 89.1 87.6 84.6 78.7 75.6 74.9 76.2 75.4 75.2 76.9 76.2 73.7 73.3 84.3 131.7
4000 93.4 94.4 93.7 93.2 91.1 88.5 82.4 79.0 77.0 77.9 77.4 76.7 79.5 78.7 77.2 75.8 88.2 135.6

000C 90.2 90.9 90.4 b8.2 88.2 85.0 79.0 74.7 75.0 76.7 75.1 77.2 78.7 76.6 75.2 72.5 85.1 132.5

00OC 89.9 89.8 89.4 88.1 bl. 65.1 78.1 74.8 75.3 77.3 78.5 80.7 82.3 80.5 76.1 72.7 85.3 132.7
o000C h8.7 89.9 b9.6 88.6- 87.9 85.6 77.1 76.2 80.0 80.8 82.5 82.6 85.8 83.5 79.2 74.3 86.9 134.3

1000C be.3 87.3 86.9 86.1 85.9 83.6 75.4 76.1 81.0 82.2 83.7 83.5 85.0 82.3 78.7 72.9 86.6 134.0

12500 83.6 84.2 83.9 8.5 83.0 80.2 72.9 74.9 80.8 83.3 85.0 84.2 86.8 82.1 81.3 74.2 87.2 134.6
16000 80.1 79.8 a0.1 78.7 79.4 75.3 69.0 70.1 73.8 79.0 78.9 79.5 80.6 78.7 75.9 69.4 84.2 131.6
20000 16.3 76.2 77.5 74.5 16.7 70.2 65.7 64.5 69.5 73.5 74.3 75.4 76.3 73.4 70.2 64.5 82.8 130.2

oFKALL 101.5 102.4 101.6 100.6 99.3 96.1 91.2 86.9 89.9 91.8 92.2 92.5 94.4 92.8 90.3 88.2 97.5 144.9

DISTANCE SIDELINE PERCEIVED NOISE LEVELS

152.5 PETERS 74.6 86.2 90.3 S2.1 53.1 91.2 88.2 65.9 85.4 87.0 85.5 85.3 85.6 82.7 77.2 71.4



TABLE VI. - Continued. NOISE OF QF-3 CONFIGURATION 33 - TAPED INLET WITH RINGS, FULLY ACTIVE EXHAUST LINER

[Data adjusted to standard day of 150 C and 70 percent relative humidity. SPL referenced to 2x10-5 N/m2; PWL referenced to 10-13 W.]

(b) 70 Percent speed; fan physical speed, 2402 rpm; fundamental blade passage frequency, 2201 hertz

FkELUENCY ANGLE. DEG ..... AVERAGE POWER
SPL LEVEL

iC 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 (PWL)

1/3-OCTAVE BAND SOUND PRESSURE LEVEL (SPL) ON 30.5-METER RADIUS

5C 13.2 69.7 71.7 71.0 70., 72.0 71.4 72.4 72.9 74.7 74.5 76.1 71.4 77.0 78.9 80.1 74.3 121.7
63 69.0 71.0 70.0 65.2 o9.9 70.0 70.2 70.0 70.4 72.5 73.0 75.1 72.4 77.7 79.2 79.7 73.5 120.9
80 i5.C 11.5 77.5 69.7 70.4 69.2 69.4 69.2 71.9 75.0 75.5 76.4 75.2 80.0 81.5 81.7 75.6 123.0

100 71.5 70.0 7C.9 6S.C 69.5 70.0 71.0 72.4 73.5 77.0 77.4 78.8 79.4 81.7 82.9 83.1 77.1 124.5
125 13.5 72.5 73.5 72.7 13.0 73.5 76.2 75.7 76.3 79.0 78.7 80.4 80.2 82.2 83.3 82.2 78.4 125.8
16C 74.9 74.6 74.1 74.9 75.1 75.7 76.7 76.2 77.1 78.4 77.9 79.8 79.1 80.2 81.1 79.6 77.8 125.2

20C 14.C 74.0 74.5 73.4 74.2 73.2 74.2 73.9 74.2 75.9 75.2 77.3 77.4 79.0 79.5 77.6 75.8 123.2
250 18.0 177.5 76.0 75.0 15.5 72.4 13.9 74.0 75.9 78-4 78.4 79.5 80.5 80.7 80.7 77.6 77.6 125.0
315 17.4 76.7 76.0 75.7 75.9 75.0 76.4 76.7 77.0 79.2 79.5 80.5 80.0 79.9 79.5 76.4 78.1 125.5

40C 8C.1 78.9 77.1 76.6 75.9 74.6 75.4 75.3 76.8 79.4 80.1 80.3 81.6 80.8 78.6 75.6 78.5 125.9
500 8).3 80.0 78.8 78.2 77.2 75.7 76.5 76.8 77.8 80.8 80.8 81.3 81.5 80.7 78.2 75.1 79*3 126.7
630 83.? 81.4 81.C 79.9 78.2 76.4 16.4 76.9 .78.0 81.0 81.7 82.1 82.5 81.5 77.5 75.1 80.1 127.5

HGC 85.5 83.8 83.2 82.2 80.7 78.0 77.2 77.3 78.2 80.7 81.2 82.4 84.0 83.0 78.0 75.4 81.1 128.5
1000 k8.0 85.7 85.1 83.7 82.0 78.9 78.5 77.7 78.2 81.4 81.2 81.5 83.4 83.4 78.2 75.6 81.8 129.2
1/50 6 .l 86.6 66.8 84.8 82.8 80.0 78.1 77.1 77.8 81.0 80.6 81.6 82.1 82.1 77.6 75.2 82.1 129.5

1600 89.4 89.1 88.9 F1.4 85.0 81.8 79.1 77.3 77.6 80.6 80.1 81.0 81.8 80.9 77.1 74.8 83.3 130.7
200C 98.0 98.4 98.9 100.5 98.0 93.2 89.2 85.9 84.0 85.5 84.2 83.3 85.9 83.9 83.5 81-3 93.6 141.0
2100 S5.8 96.3 96.5 94.1 95.7 91.0 86.8 83.8 82.0 83.3 82.0 81.9 83.7 81.8 81.5 79.4 91.4 138.8

3150 92.3 93.1 93.1 91.6 89.8 86.3 82.3 79.3 78.3 79.5 79.3 79.4 80.6 79.5 77.6 76.4 86.9 134.3
4U00 55.3 96.4 96.8 95.6 94.3 90.9 86.6 82.6 80.4 81.6 80.4 80.5 82.6 81.8 79.9 78.2 90.8 138.2
50CC 94.3 ~5.3 95.3 95.0 93.1 90.0 86.0 81.3 79.8 80.8 79.3 80.9 82.3 80.3 19.6 77.1 90.1 137.5

f400 93.3 93.5 94.0 93.4 92.0 89.5 84.6 80.3 79.0 80.3 81.7 82.9 84.5 82.2 78.5 76-1 89.5 136.9
8000 9).4 93.2 93.9 91.9 91.4 89.1 82.5 79.3 80.5 81.5 83.5 84.1 86.8 83.8 80.3 76.3 89.8 137.2
ICOOC SC.7 91.7 91.7 90.7 89.9 88.0 81.9 79,1 80.5 81.5 83.5 82.8 84.3 81.4 78.6 74.0 89.4 136.8

1l500 61.9 88.6 8b.7 87.2 87.1 84.7 7S.6 79.0. 82.4 85.3 86.8 85.5 87.8 83.1 81.6 "74.9 89.9 137.3
i600C 84.2 84.3 84.5 63.5 82.6 80.0 75.5 75.9 78.6 83.4 83.6 83.8 84.9 82.6 79.7 73.3 88.6 136.0
2'CO(0 80.1 dO.6 80.8 7b.6 78.1 15.0 7C.8 71.3 75.2 78.6 80-0 80.3 80.5 77.7 74.5 68.6 87.1 134.5

IIVERALL 104.3 104.8 105.1 105.2 103.3 99.7 95.7 93.0 92.9 95.1 95.3 95.7 97.0 95.7 94.3 92.4 101.0 148.4

DISfANCE SIDELINE PERCEIVED NOISE LEVELS

152.5 ETEPS 16.6 E6.5 :3.0 96.7 96.8 94.4 91.9 89.8. 89.0 90.7 89.6 88.8 89.0 85.8 81.4 74.4



C4
0 TABLE VI. - Continued. NOISE OF QF-3 CONFIGURATION 33 - TAPED INLET WITH RINGS, FULLY ACTIVE EXHAUST LINER

[Data adjusted to standard day of 150 C and 70 percent relative humidity. SPL referenced to 2x10 -5 N/m 2; PWL referenced to 10-13 W.

(c) 80 Percent speed; fan physical speed, 2845 rpm; fundamental blade passage frequency, 2513 hertz

F8ELLEN Y ANGLE, DEG AVERAGE POWER
SPL LEVEL

10 20 30 40 50 b3 10 80 90 100 110 120 130 140 150 160 (PWL!

1/3-OCTAVE hAND SCUND PRESSURE LEVEL (SPL) ON 30.5-METER RADIUS

5C 84.3 i5.3 71.6 16.7 16.7 75.2 76.5 75.7 76.7 79.3 81.0 80.4 76.5 82.0 84.0 84.4 79.3 126.7

63 11.6 73.5 73.0 73.2 73.3 73.0 73.b 73.5 74.5 76.7 76.8 78.4 76.5 81.8 82.8 84.0 77.3 124.7
EC 74.3 13.8 7..3 7i. 71.8 72.3 72.0 73.5 74.2 76.8 78.3 80.6 80.0 84.3 85.8 86.7 79.2 126.6

10C 8C.0 7b.C 78.4 74.5 73.C 74.7 75.C 77.0 79.0 81.2 81.9 83.8 84.0 87.2 88.5 88.1 82.2 129.6

125 77.2 15.5 15.7 75.9 77.4 77.0 78.5 79.5 81.0 83.2 83.0 85.1 84.7 87.7 88.0 86.9 82.9 130.3

1C i17.9 76.2 7t.0 77.5 78.5 79.2 80.0 81.0 81.7 83.4 82.7 83.8 83.4 85.7 85.9 84.1 82.2 129.6

200 11.2 78.0 77.7 7b60 17.1 77.3 77.E 78.3 78.0 80.3 79.8 81.6 82.3 83.7 84.3 82.4 80.2 127.6

)5C 19.2 79.2 77.8 7.2 711.2 76.3 77.2 78.3 79.2 82.2 82.5 83.9 85.2 85.3 85.3 82.4 81.6 129.0
315 19.6 79.1 78.9 78.4 19.1 78.6 79.4 80.6 81.2 83.4 82.9 84.3 84.6 84.6 84.1 81.3 82.0 129.4

40C 81.6 80.6 80.5 78.5 78.8 77.6 7b.6 79.6 80.6 83.1 83.1 84.1 85.5 84.8 83.6 80.7 82.1 129.5
50C 63.7 63.0 61.7 8C.2 80.0 18.5 80.0 80.7 82.2 84.3 84.0 84.6 85.0 84.3 82.7 79.0 82.7 130.1

6h3C 5.5 84.7 83.3 81.7 81.0 79.5 79.8 81.2 82.0 85.2 85.0 85.8 86.0 84.7 82.2 78.9 83.5 130.9

800 86.9 86.2 85.7 83.7 82.6 80.2 80.4 81.1 82.1 84.6 84.7 86.3 87.4 85.7 82.1 79.0 84.2 131.6
1000 89.4 88. 87.4 65.4 84.9 81.8 81.6 81.8 d2.8 85.3 84.9 86.0 87.6 85.9 81.8 79.1 85.0 132.4
1250 89.7 b8.7 88.5 86.5 85.5 82.3 8i.C 81.5 82.5 85.7 85.0 85.7 86.5 85*2 81.3 78.4 85.2 132.6

lo0C 90.3 90.3 90.2 8.2 6.07 83.3 81.8 81.2 82.2 85.0 84.7 85.4 86.0 83.5 80.5 77.9 85.6 133.0

2000 9q.4 93.0 93.4 91.5 )0.2 87.0 83.9 82.4 82.7 84.5 84.7 85.0 86.0 83.4 81.2 79.1 87.7 135.1
50C 101.5 103.0 104.0 103.5 101.8 100.3 96.2 93.5 90.5 90.3 89.7 89.4 90.7 88.8 89.0 87.7 98.3 145.7

315C S4.4 94.7 94.9 93.5 92.4 88.9 85.4 83.0 81.9 83.0 83.2 83.5 84.9 82.9 81.0 79.1 89*1 136.5
400C 95.2 95.7 95.7 94.4 93.4 89.7 85.7 82.9 81.9 83.0 82.7 82.6 84.4 82-7 80.9 78.6 90.1 137.5
50OC SF.3 99.4 100.3 S9.8 98.3 95.4 91.8 87.8 85.4 85.4 83.9 85.4 86.6 83.6 83.3 81.0 94.8 142.2

4o00 94.2 94.6 S5.1 93.4 92.9 90.3 85.6 82.6 81.6 82.6 84.0 85.1 85.5 82.5 79.7 77.1 90.4 137.8

O0CC 94.4 96.1 96.6 95.s 95.1 93.1 87.8 85.0 84.1 84.5 87.3 86.9 89.8 86.1 83.1 79.4 93.3 140.7

10000 92.3 94.0 94.C 92.5 92.5 90.3 84.6 81.8 82.2 82.4 84.4 83.7 85.0 81.8 79.7 75.1 91.4 138.8

li300 SC.6 92.1 91.9 SC.4 90.6 87.9 82.8 81.7 84.1 86.7 87.d 86.4 88.2 83.0 82.0 76-0 92.1 139.5
10000 E5.5 86.2 87.0 85.5 85.4 82.5 78.9 80.0 82.2 86.7 86.7 86.7 87.4 84.3 81.4 75.3 91.3 138.7

0C000 80.5 81.8 82.3 8C.6 80.2 78.1 74.1 76.3 79.7 82.6 84.2 84.0 83.8 80.1 77.3 71.5 90.3 137.7

OVERALL IC6.2 107.2 107.9 L06.8 105.7 103.6 95.8 97.7 96.9 98.6 98.7 99.2 100.2 99.0 98.2 96.7 103.8 151.2

DISTANCE SIDELINE PERCEIVED NOISE LEVELS

5.5 MFTE-S 76.7 91.0 97.C 9.4 100.3 99.9 57.5 96.0 94.6 95.4 94.6 94.0 93.6 90.2 86.3 79.5



TABLE VI. - Concluded. NOISE OF QF-3 CONFIGURATION 33 - TAPED INLET WITH RINGS, FULLY ACTIVE EXHAUST LINER

[Data adjusted to standard day of 150 C and 70 percent relative humidity. SPL referenced to 2x10- 5 N/m2; PWL referenced to 10-13 W.

(d) 90 Percent speed; fan physical speed, 3203 rpm; fundamental blade passage frequency, 2829 hertz

FRELUjEhC Y ANGLE, DEG AVERAGE POWER
SPL LEVEL

c1 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 (PWL)

1/3-CLIAVE BAND SOUND PRESSURE LEVEL (SPL) ON 30.5-METER RADIUS

50 e3.9 77.4 79.9 71.7 79.9 79.2 79.6 80.7 81.4 84.6 82.6 83.5 79.4 86.2 88.2 89.3 83.0 130.4

63 16.7 77.5 77.3 77.8 7o.7 77.2 77.2 77.8 78.5 80.8 81.2 82.6 80.7 85.8 88.2 89.2 81-8 129.2
60 7l.9 77.0 75.9 76.4 76.2 76.7 76.7 77.2 78.5 81.5 82.4 84.6 84.5 88.9 90.7 91.4 83.7 131.1

100I 6.4 82.9 61.2 7S.-7 . 789 80.4 81.9 82.9 85.0 85.4 87.8 87.9 91.7 93.2 92.9 86.6 134.0
25 81.2 lS.1 7S.2 8C0.9 80.1 81.1 82.9 83.6 84.7 87.1 87.7 89.5 89.4 91.7 92.6 91.4 87.2 134.6

160C h0. 8C.4 81.9 82.7 82. 83.4 84.2 84.7 85.5 87.2 86.9 88.3 88.5 90.2 90.7 89.4 86.6 134.0

00 80C.5 81.0 81.2 81.9 81.9 81.4 82.0 82.0 82.9 84.5 84.4 86.1 86.9 88.2 89.2 86.9 84.6 132.0

250 81.4 82.2 81.6 80.4 80.9 80.9 81.6 82.4 83.6 86.4 86.9 88.0 88.9 90.2 90.4 86.9 85.9 133.3
315 86.2 83.4 82.4 81.9 83.2 82.9 83.5 84.2 85.0 87.4 86.7 88.3 88.7 89.0 88.7 85.4 86.1 133.5

40C 83.6 82.6 82.6 82.C 82.0 81.6 8i.6 83.5 84.5 86.8 87.0 88.2 89.1 88.8 88.1 84.7 85.9 133.3

500 85.1 84.0 83.3 82.8 b2.3 82.1 83.5 84.5 85.8 88.3 87.8 88.4 88.6 88.3 87.3 83.7 86.3 133.7

630 88.1 bb.) 84.6 84.0 83.3 82.8 83.5 84.6 86.0 89.0 88.8 89.6 89.8 88.1 86.6 82.9 87.0 134.4

800 89.1 d7.6 87.2 85.7 84.6 83.7 84.2 84.7 86.1 88.6 88.6 90.0 90.9 88.9 86.4 82.8 87.5 134.9

100C 91.8 89.6 O8.3 8 .7 86.7 85.1 84.9 85.3 86.9 89.4 88.8 90.2 91.3 88.6 86.1 82.5 88.2 135.6

1750 51.5 91.2 90.9 8S.7 89.2 .86.7 85.5 85.4 66.9 89.9 89.0 89.8 90.5 87.9 85.4 81.8 88.8 136.2

1600 92.3 92i.1 9.3 90.8 89.4 87.3 85.3 84.9 86.9 89.8 88.6 89.5 89.9 86.4 84.4 81.2 88.9 136.3
2000 S4.i 93.5 93.3 92.2 90.7 87.8 85.8 85.5 86.7 89.0- 89.0 89.1 89*8 86.3 84.2 81.4 '89.5 136.9
2500 1300.0 9.8 100.8 99.7 99.3 96.0 92.5 90.0 88*5 90.0 89.5 90.9 90.5 87.5 86.0 83.7 95.3 142.7

3150 1CI.9 101.6 102.8 101.8 101.9 98.4 94.6 92.1 89.4 90.9 89.8 91.0 91.4 88.9 86.9 85.2 97.5 144.9

4000C 5.S 96.5 96.9 95.9 95.2 92.5 88.1 85.9 85.4 86.7 86.7 86.5 88.5 85.2 83.4 80.6 92.0 139.4

500C . 7.4 98.1 98.3 S9e. 95.8 93.1 89.4 85.1 85.8 87.1 85.4 88.1 88.1 84.1 83.6 80.2 93.1 140.5

6300 96.7 96.9 97.6 S5.5 95.7 93.9 85.2 85.7 85.6 86.2 86.9 88.5 87.8 84.9 82.7 79.5 93.3 140.7
8000 95.0 96.2 97.0 95.4 95.7 94.1 87.0 85.2 86.6 87.3 89.5 89.4 90.8 87.0 84.1 80.2 93.9 L41.3

10000 92.7 93.5 93.5 9,.5 92.5 90.8 84.5 83.2 84.2 84.9 86.2 86.0 86.7 83.7 81.9 76.5 91.8 139.2

1250C 92.0 93.2 93.2 91.3 I1.5 89.7 84.4 83.2 85.1 87.4 88.5 87.0 87.6 83.3 82.6 76.8 93.1 140.5

Io00C 67.5 87.0 88.2 86.7 86.5 84.7 80.6 81.3 83.8 88.0 87.8 87.9 87*1 84.5 82.2 75.9 92.4 139.8
000C 83.1 82.3 84.0 81.5 81.6 79.S 77.3. 79.3 82.6 85.3 85.4 85.5 84.9 81.3 78.8 73.0 92.1 139.5

0ERAtt 1C7.6 107.6 108.3 107.0 106.8 104.2 100.8 99.4 99.7 101.9 101.7 102.7 103.1 102.2 102.0 100.5 105.1 152.5

0ISTANLE SIDELINE PERCEIVED NOISE LEVELS.

152.5 METFAS 79.2 90.7 57.1 99.5 101.5 100.3 98.3 97.1 96.5 98.2 97.1 97.3 96.3 92.4 88.0 80.6
C,



TABLE VII. - NOISE OF QF-3 CONFIGURATION 34 - SUPPRESSOR B, FIRST INLET SECTION ACTIVE, FULLY ACTIVE EXHAUST

[Data adjusted to standard day of 150 C and 70 percent relative humidity. SPL referenced to 2x10 - 5 N/m 2 ; PWL referenced to 10-13 W

(a) 60 Percent speed; fan physical speed, 2138 rpm; fundamental blade passage frequency, 1880 hertz

FCFCLENCY AhGLE. DEG AVERAGE POWER
SPL LEVEL

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 (PWL)

1/3-0CTAV BAND SCUND PRESSURE LEVEL (SPL) GN 30.5-METER RADIUS

5C 7;.1 68.4 66.9 6S.9 61.2 68.7 67.2 68.7 72.7 74.9 73.9 87.7 71.2 74.6 76.9 79.6 78.0 125.4
63 71.2 68.9 bb.7 61.7 65.4 67.2 66.7 67.7 71.5 73.4 72.4 84.7 70.9 74.5 15.7 79.1 75.6 123.0
80 o 2.1 10.1 o7.9 6E. 65.6 68. ' 66.4 68.6 70.7 73.9 72.6 85.1 74.4 76.2 77.2 80.6 76.3 123.7

100 ii.1 68.3 67.3 k7.4 66.8 69.9 67.k 69.6 72.1 74.1 73.8 82.3 76.4 77.3 78.3 78.6 75.2 122.6
2% 12i.0 70.2 70.9 7(.7 70.5 71.2 71.0 71.7 74.0 75.4 75.2 62.4 77.2 71.5 79.0 78.7 76.0 123.4
0leo0 .7 71.3 71. 70.5 70.7 72.5 71.8 72.5 73.8 74.0 73.8 80.7 74.8 75.0 75.3 75.6 74.6 122.0

200 13.7 75.4 71.7 72.0 71.2 71.9 70.9 71.4 72.0 71.1 71.9 78.5 74.4 74.0 74.7 74.9 73.5 120.9
250 73.9 73.4 72.9 70.6 o9.9 70.1 70.2 71.4 12.4 13.7 74.7 79.6 77.4 75.9 75.2 77.3 74.5 121.9
315 7l.1 13.6 74.1 71.6 72.1 71.9 71.S 72.4 73.2 74.2 74.7 77.7 76-2 75.1 74.2 76.8 74.3 121.7

400 77.8 74.8 74.1 71.9 11.3 71.4 71.6 72.6 73.3 74.8 76.3 78.1 77.8 76.3 74.8 76.5 75.0 122.4
500 Ui.5 75.7 14.8 72.8 72.0 72.0 71.8 72.1 74.3 75.8 76.8 77.8 77.8 76.8 74.5 75.0 75.3 122.7

30 1i8.0 76.2 75.2 73.7 72.2 72.2 71.5 73.0 74.5 76.2 ?7.8 78.5 79.8 78.0 74.3 71.6 76.0 123.4

800 60.6 78.1 77.4 15.7 73.1 72.6 71.9 72.7 74.6 75.9 77.6 78.7 80.4 79.4 74.7 71.6 76.6 124.0
1000 1.6 78.3 77.1 76.0 13.0 12.o 72.1 72.8 74.1 76.0 76.8 77.6 80.0 79.0 74.6 71.3 76.3 123.7
1250 £(.9 79.2 76.2 76.7 14.G 72.5 71.4 71.5 73.0 75.5 76.4 77.4 78.2 77.5 73.2 69.3 75.9 123-3

lb00 83.8 83.8 8.b 80.9 78.1 75.b 72.4 71.8 72.4 74.8 75.6 76.3 77.4 75.6 72.6 69.0 77.5 124.9
2000 89.0 90.7 89.4 67.4 84.4 83.4 78.0 77.0 75.7 76.4 77.0 77.4 79.9 77.7 76.9 73.8 83.1 130.5
2300 63.1 83.4 82.7 80.4 77.5 75.4 72.0 71.4 72.4 73.4 73.9 74.2 75.4 73.9 71.0 67.9 77.0 124.4

3150 84.7 84.7 83.8 81.2 78.3 75.7 72.2 70.2 71.2 73.3 73.8 74.7 75.8 74.3 72.0 68.2 77.9 125.3
4000 88.9 89.4 8.4 65.9 82.6 79.9 74.9 72.7 72.9 74.6 75.1 75.6 77.9 76.8 74.9 71.0 82.1 129.5
5000 t).1 88.1 86.9 85.2 81.7 79.9 74.6 70.9 72.6 74.4 74.2 75.9 78.9 75.7 73.7 69.0 81.4 128.8

1300 b7.0 87.9 67.6 66-2 82.7 83.4 75.2 72-2 74.2 77.2 78.1 78.7 81.9 80.1 76.6 71.5 83.0 130.4
8000 66.E 88.0 88.3 86.5 83.7 81.3 75.5 74.2 78.7 80.7 82.5 82.5 85.4 81.7 79.0 71.8 85.2 132.6

10000 64.6 86.5 66.8 85.3 83.1 80.8 75.7 75.4 60.1 82.3 83.6 81.9 84.4 80.7 78.9 71.2 85.6 133.0

li500 82.8 83.2 83.8 82.4 80.6 78.6 74.5 74.5 79.7 82.9 84.5 83.5 86.2 81.5 79.9 71.1 86.5 133.9
16000 19.6 78.5 81.0 77.8 77.1 73.3 73.1 69.6 72.8 78.0 78.6 77.6 80.1 77.5 7545 67.7 83.4 130.8
20000 15.5 74.2 81.1 72.7 73*9 67.0 73.3 64.2 68.5 73.8 73.6 74-4 75.1 72.4 69.9 63.0 82.8 130.2

OERALL 57.1 97.7 97.2 95.3 92.6 90.7 87.2 86.6 88-8 91.0 91-9 95.1 94.0 91.8 90.3 89.3 94.7 142.1

DISIANCE SIDELINE PERCEIVED NOISE LEVELS

15;.5 METERS 65.2 80.3 84.4 E5.7 85.2 E5.4 e2.4 82.2 82.8 84.0 84.2 85.2 84.3 80.5 75-8 68.9



TABLE VII. - Continued. NOISE OF QF-3 CONFIGURATION 34 - SUPPRESSOR B, FIRST INLET SECTION ACTIVE, FULLY ACTIVE EXHAUST

[Data adjusted to standard day of 150 C and 70 percent relative humidity. SPL referenced to 2x10-5 N/m 2; PWL referenced to 10-13 W.

(b) 70 Percent speed; fan physical speed, 2492 rpm; fundamental blade passage frequency, 2201 hertz

FkELCFt V ANGLE, DEG AVERAGE POWER
SPL LEVEL

10 20 30 4C 50 60 70 80 90 100 110 10ZO 130 140 150 160 (PWL)

113-OCTAVE BAND SCUND PRESSURE LEVEL (SPL) CN 30.5-METER RADIUS

5C 14.0 71.2 71.5 71.4 71.2 74.5 75.7 75.0 75.4 76.5 75.1 81.4 73.7 77.4 79.2 86.8 77.4 124.8
b3 11.b 71.1 6.o6 7C.1 69.1 72.7 73.5 72.9 73.2 74.4 74.1 79.1 74.6 77.6 79.9 86.6 76.4 L23.8
80 15.9 73.6 75. 70.4 71.2 73.1 74.1 72.7 73.9 76.2 75.2 79.1 77.4 80.2 81.9 86.9 77.5 124.9

Ltca i4.2 71.4 10.4 7C.0 70.0 72.4 73.4 74.0 75.7 78.0 7d.5 80.5 79.9 81.7 83.4 87.3 78.6 126.0
125 15.1 14.1 14.2 73.9 74.2 75.4 76.6 77.2 78.7 81.1 80.9 81.1 81.6 83.1 84.1 86.9 80.1 127.5
160 5.1 73.8 '4. 764.b 15.3 76.4 74.S 77.6 77.8 79.3 78.8 79.6 78.8 79.9 80.6 84.3 78.4 125.8

20G 74.8 74.1 14.4 73.8 74.4 74.3 74.4 74.8 74.6 77.4 76.6 77.3 78.1 78.9 79.9 82.5 76.7 124.1
15C 77.s 76.2 75.' 74.4 T7.7 73.1 74.2 75.5 77.0 78.7 78.7 79.4 80.4 80.7 80.9 81.8 78.0 125.4

315 17.1 75.6 75.4 74.8 75.6 75.3 75.9 76.6 77.4 78.6 78.0 79.3 79.8 80.1 79.4 79.8 77.8 125.2

40C 1 .7 77.2 16.2 74.9 74.7 74.7 75.4 76.7 77.9 79.5 80.0 80.5 81.0 80.4 79.5 78.6 78.5 125.9
500 8(.7 77.9 77.1 7.1 75.4 75.4 75.7 76.9 77.9 79.9 80.4 8U.4 81.4 80.2 78.9 76.4 78.7 126.1
630 80.7 78.4 77.6 16.2 75.6 75.2 75.7 77.1 78.2 80.2 81.2 81.7 82.6 81.4 78.4 75.3 79.3 126.7

HOC .i.4 79.7 78.7 76.9 16.7 75.7 75.7 77.2 78.0 80.2 81.0 82.0 83.7 82.5 78.2 75.1 79.8 127.2
100C 15.2 80.S 75-4 78.1 71.1 76.1 76.1 77.1 78.2 80.2 80.6 81.1 83*1 82.6 78.2 74.3 79.8 127.2
1250 83.8 81.8 8C.1 78.4 77.3 75.o 75.6 76.3 77.4 80.1 80.8 8i.4 81.8 81.3 77.3 73.2 79.5 126.9

160 k4.6 83.4 81.' 80.6 7bu. 75.5 74.8 15.1 76.4 79.4 79.9 80.1 80.9 79.6 76.3 72.0 79.3 126.7
?000 1S.3 93.3 bb.8 88.0 85.6 83.6 80.1 78.4 78.3 79.8 80.3 80.4 82.8 81.6 78-4 75.8 84.6 132.0

500 85.4 90.4 t6.9 85.5 83.4 81.0 77.5 76.7 76.9 78.1 78., 79.0 81.4 79.7 76.9 73.6 82.5 129.9

3150 41.C 87.2 85.2 83.2 81.2 77.8 75.0 74.2 75.2 77.2 77.3 77.3 79.2 78.0 75.5 71.9 80.5 127.9
40CC 52.0 91.3 E-89.8 .2 85.5 82.5 77.8 76.0 16.5 77.5 78.2 78.5 81.0 79.5 77.5 73.6 84.4 131.8
50CO 51.3 91.0 89.7 88.4 85.5 82.7 7.0 74.9 76.4 77.0 77.2 77.9 81.0 78.2 76.5 72.1 84.5 131.9

l300 SC.9 91.1 90.7 85.4 k7.6 84.1 7S.1 76.9 77.3 79.4 80.8 81.1 83.1 81.4 78.8 74.2 86.2 133.6
8000 i9.9 90.9 90.0 88.7 87.2 83.4 77.9 77.0 79.4 81.4 82.9 84.0 86.4 82.7 80.7 74.1 87.1 134.5
C1000 65.2 90.2 9C.1 6E.7 87.6 83.9 78.3 77.4 79.9 81.5 82.9 81.3 83.4 80.1 18.8 71.6 87.6 135,0

1;500 k.1 87.3 7.1' E5.8 85.5 82.3 76.2 78.2 82.1 84.3 86.3 85.2 86.7 81.8 80.5 72.6 88.8 136.2
16000 83.3 82.9 63.8 81.7 82.2 77.7 74.5 75.0 78.3 82.0 83.0 82.7 83.3 81.2 79.7 70.9 87.5 134.9

)0000 C0.2 78.8 81. 17.6 75.8 11.5 71.C 70.3 74.2 78.2 78.6 78-7 79.0 75.7 74-2 66.2 86.3 133.7

CbERAII 100.5 100.7 55.2 57.8 9b.3 93.5 90.7 90.5 91.9 93.9 94.7 95.1 96.2 94.9 93.9 95.6 97.4 144.8

UISIANCE SIELINE PERCEIVEU NUISE LEVELS

152.5 FIERS 71.7 82.9 k5.3 E7.4 *7.8 67.3 k5.6 85.3 86.2 87.7 87.6 87.2 87.4 '84.4 79.1 72.9
eco



TABLE VII. - Continued. NOISE OF QF-3 CONFIGURATION 34 - SUPPRESSOR B, FIRST INLET SECTION ACTIVE, FULLY ACTIVE EXHAUST

[Data adjusted to standard day of 150 C and 70 percent relative humidity. SPL referenced to 2)x10 - 5 N/m2; PWL referenced to 10 - 13 W]

(c) 80 Percent speed; fan physical speed, 2848 rpm; fundamental blade passage frequency, 2515 hertz

F FC,6NC Y AhGLE. DEG AVERAGE POWER
SPL LEVEL

10 2C 30 40 50 60 70 80 90 100 110 10 130 140 150 160 (PWL)

1/3-CCTAVE 8AND SCUNL PRESSURE LEVEL (SPLI ON 30.5-METER RADIUS

bC 83.3 75.4 7S.9 81.3 19.S 79.1 79.4 76.8 77.1 91.8 80.1 81.1 76.8 81-3 83.8 83.5 83.5 130.9
63 11.8 73.6 73.5 73.0 71.3 73.8 73.6 74.6 75.0 78.8 77.6 79.6 77.0 81.6 83.8 83.7 77.9 125.3
80 74.4 13.4 72.9 71.9 72.1 72.9 72.9 74.1 75.3 72.6 79.1 81.6 80.9 84.4 86.8 86.0 79.5 126.9

10C 16.5 76.8 78.0 75.5 73.5 75.1 76.6 17.6 79.0 75.5 82.0 83.8 84.0 86.5 88.6 86.8 81.8 129.2
L[5 11.2 75.3 76.0 75.8 77.5 78.2 79.7 80.5 81.8 74.8 83.8 85.7 85.3 87.0 89.2 86.6 83.0 130.4
160 74.5 46.7 76.C 71.7 79.1 79.8 80.1 81.0 d1.5 74.8 82.6 83.6 83.0 84.6 85.6 82.5 81.5 128.9

200 11.3 77.3 77.5 76.0 76.0 18.3 77.8 78.0 78.5 75.5 80.0 81.6 83.0 83.8 84.5 80.5 80.0 127.4
250 76.6 78.1 77.8 76.6 /7.5 77.8 17.8 78.6 80.3 76.5 83.0 84.1 84.6 85.1 85.1 81.3 81.3 128.7
315 79.1 71.5 77.8 78.0 18-5 79.1 80.0 80.5 81.6 77-8 82.5 83.6 84.0 84.3 84.0 79.7 81.3 128.7

40C 60.1 78.2 78.1 11.6 77.9 78.4 79.1 79.9 81.6 78.1 83.9 84.4 85.1 84.4 83.7 78.6 81.7 129.1
50C 8 .1 19.9 19.4 78.6 78.6 79.2 79.6 80.7 82.2 79.1 84.4 84.9 85.1 84.1 82.7 78.1 82.1 129.5
630 b3.6 81.1 79S. 78.6 78.4 79.2 79.6 80.9 82.1 80.2 85.1 85.6 85.9 84.2 82.1 77.3 82.5 129.9

800 64.6 81.6 80.8 75.6 79.6 79-3 75.8 80.8 82.j 81.5 85.5 86.0 87.0 85.1 82.0 77.8 83.1 130.5
IU00 k6.8 83.2 82.0 8C.7 79.6 79.8 80.3 81.2 83.0 82-5 84.8 85.7 87.3 85.3 81.5 77.4 83.4 130.8
1250 16.3 83.3 82.4 81.1 80.3 79.6 80.1 80.8 82.8 83.3 85.4 85.8 85.8 84.6 80.9 76.3 83.3 130.7

1600 66.3 84.5 83.3 81.8 80.6 79.1 76.8 79-8 82.6 84.0 84.8 85.0 85.6 82.8 79.8 75.4 83.0 130.4
2000 b8.5 86.7 85.5 83.9 82.2 80.5 78.5 79.7 81.8 85.3 84.7 84.2 85.2 82.2 79.7 75.2 83.6 131.0
2500 54.1 93.6 94.0 9i.1 d9.8 86.5 83.0 83.1 83.3 8100 84.3 85.5 87.8 84.5 81.6 79.0 88.3 135.7

3150 90.0 68.2 81.5 84.8 83.0 80.3 77.8 78.0 79.5 87.0 81.7 81.8 83.7 81.3 78.7 74.7 83.9 131.3
4000 92.1 90.8 90.0 87.4 85.5 82.5 78.8 78-0 19.8 87.7 81.7 81.8 83.5 81.2 79.2 74.9 85.6 133.0
500 94.3 94.0 94.2 92.8 90.7 b8.7 83.7 80.0 81.0 88.3 81.8 82.8 85.5 81.2 80.2 75.6 89.2 136.6

(300 92.0 91.3 91.7 8S.3 88.0 85.3 80.2 78.5 80.3 89-3 83.2 83.4 84.9 81.9 79.2 75.6 87.8 135.2
b000 52.7 92.9 94.1 92.1 91.1 86.6 82.6 81.1 82.9 89.9 86.7 87.1 88.9 84.9 83.1 76.4 90.9 138-3

16C00 90.6 90.7 91.5 89.6 89.2 86.9 81.1 19.4 81.2 89.7 83.6 82.7 83.9 80.4 79.1 .73.0 89.6 137.0

12500 89.2 90.2 90.5 68.9 88.9 86.9 81.6 80.5 83.7 89.9 86.9 85.9 86.7 81.7 80.2 73.1 91.4 138.8
16000 83.8 83.8 85.1 83.8 d8Jl 82.3 77.9 79.1 81.6 90.6 85.8 85.6 85.6 82.6 80.7 73.3 91.2 138.6
20000 78.3 79.4 8C.1 78.7 78.6 75.8 73.8 75.3 79.4 90.7 8..8 83.0 82.3 78.4 76.2 69.5 92.0 139.4

toERALL 102.4 101.6 101.9 10C.1 98.9 96.9 94.0 94.0 95.6 100.6 98.1 98.6 99.4 98.0 47.7 94.8 100.8 148.2

DISTANCE SIDELINE PERCEIVED NOISE LEVELS

1'i.5 METERS 73.6 83.8 89.3 90.9 91.5 90.8 89.3 89.9 91.1 94.1 92.2 92.1 92.1 88.0 83.1 74.6



TABLE VII. - Concluded. NOISE OF QF-3 CONFIGURATION 34 - SUPPRESSOR B, FIRST INLET SECTION ACTIVE, FULLY ACTIVE EXHAUST

[Data adjusted to standard day of 150 C and 70 percent relative humidity. SPL referenced to 2X10 - 5 N/m 2 ; PWL referenced to 10-13 W]

(d) 90 Percent speed; fan physical speed, 3203 rpm; fundamental blade passage frequency, 2829 hertz

FRELUENCY ANGLEY DEG AVERAGE POWER
SPL LEVEL

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 (PWL)

1/3-CCTAVE BAND SCUND PRESSURE LEVEL (SPL) CN 30.5-METER RADIUS

50 e3.1 77.1 81.S 76.6 81.3 S1.3 8C.1 81-3 81.1 81.6 82.6 83.8 79.8 85.6 87.8 88.0 82.6 130.0
63 70.2 76.5 77.2 76.2 17.0 77.2 77.3 78.0 78.3 79.8 80.8 82.8 81.2 86.0 88.5 89.1 81.8 129.2
bC 18.8 75.8 75.6 74.8 75.3 75.8 76.1 77.1 78.8 80.8 82.8 85.1 85.1 89.0 91.8 91.2 84.0 131.4

100 k5.3 80.8 80.8 78.3 78.4 79.4 8C.8 82.1 83.3 84.6 86.1 87.9 88.6 91.4 93.3 91.6 86.5 133.9
125 81.8 78.0 79. 75.1 80.8 81.6 83.0 84.3 86.1 87.0 88.0 89.1 89.5 92.0 93.8 90.9 87.5 134.9
160 60.5 79.5 81.3 81.6 82.6 83.8 84.1 84.8 85.3 86.0 86.1 87.6 81.6 89.0 90.3 87.3 85.9 133.3

200 80.5 80.2 81.0 81.4 81.7 82.5 82.0 82.7 82.7 83.0 84.2 85.7 87.4 88.7 89.7 85.7 84.6 132.0
250 81.0 80.2 81.0 80.3 81.2 81.2 82.0 83.2 04.7 85.5 86.8 88.3 89.3 89.8 90.2 86.2 85.9 133.3
315 8.5.8 82.3 81.7 81.3 83.3 83.3 83.5 84.3 65.2 85.5 86.2 87.5 88.8 89.2 88.8 84.7 85.8 133.2

400 8L.9 80.4 81.2 80.5 81.2 81.S 82.7 83.7 d5.1 86.2 87.2 88.1 88.7 88.6 88.2 83.6 85.7 133.1
500 84.1 81.4 814 81.4 81.6 82.7 83.4 84.6 85.9 86.7 88.1 88.1 89*1 87*9 87*2 82.8 86.0 133o4
630C 6.e 83.0 82.6 82.0 82.1 82.8 83.5 85.1 86.3 87.5 89.0 89.0 90.1 88.0 86.6 82.0 86.6 134.0

800 67.4 83.9 83.4 82.7 82.5 83.4 83.7 85.2 86.4 87.4 88.9 89.9 91.0 88.5 86.4 81.8 87.0 1344
1000 90.0 86.2 85.2 83.3 83.2 83.5 84.3 85.2 86.8 88.3 88.7 89.5 91.0 87.8 86.0 81.4 87.2 134.6
1250 h9.3 86.0 85.6 84.5 83.8 83.3 84.1 85.1 87.0 88.3 89.0 89.1 90.0 87.6 85.3 80.3 87.1 134.5

1600 89.4 86.6 89.7 84.4 83.7 83.1 83.2 84.7 86.6 87.9 88.7 88.7 89.7 85.7 84.1 79.3 86.7 134.1
U000 SO.1 88.0 86.9 85.5 84.0 83.2 82.7 84.7 86.2 87.5 89.0 88.4 89.7 85.7 83.9 78.8 86.9 134.3
2500 55.1 93.1 Yi.8 51.1 89.6 87.8 84.6 84.9 85.8 86.6 88.6 89.1 90.1 86.3 83.6 79.8 89.1 136.5

3150 56.4 94.4 94.2 92.2 90.9 88.7 84.S 84.7 85.2 86.2 87.4 88.6 90.7 86.9 84.2 80.3 89.9 137.3
4000 q3.4 91.6 90.6 86.2 87.4 85.4 81.9 82.2 83.6 84.6 85.9 86.4 87.7 84.7 82.4 77.3 87.2 134.6
5300 95.5 S4.2 93.0 91.0 89.2 88.2 83.2 81.5 83.7 83.7 84.7 86.0 87.5 83.0 81.5 77.0 88.8 136.2

t0o0 54.3 93.3 93.1 91.3 90.1 88.5 82.8 82.5 83.2 85.0 86.2 86.0 87.2 84.5 82.0 77.6 89.4 136.8
8300 S3.1 93.2 93.6 91.3 90.3 88.3 82.7 82.8 85.5 87.2 89.3 89.3 90.7 86.3 84.3 77.7 91.1 138.5
10000 51.3 91.3 91.1 90.0 89.0 87.3 82.0 81.3 83.1 84.8 85.8 84.6 85.9 82.3 81.4 74.6 89.6 137.0

12500 90.3 91.1 91.1 90.1 89.6 88.3 82.6 82.1 84.2 86.4 87.8 86.4 86.7 82.1 80.9 73.-7 91.7 139.1
b1000 85.1 85.0 85.2 84.4 84.1 83.6 79.4 80.9 82.8 86.5 86.9 86.3 86.0 83.2 81.5 73.4 90.9 138.3
20000 79.7 80.0 81.0 78.9 18.1 77.8 76.0C 78.4 81.5 85.1 84.4 83.9 83.5 79.8 77.8 70.6 90.7 138.1

OFFKALI. 104.4 102.9 102.t 1i.O0 100.1 99.0 96.9 97.7 99.0 100.3 101.4 101.9 102.9 101.8 102.1 99.4 102.2 149.6

DISTANCE SIDELINE PERCEIVED NOISE LEVELS

15;.5 METERS 15.8 85.0 50.4 92.2 53.5 S3.7 92.3 93.2 94.5 95.3 96.3 96.0 95.9 91.4 86.9 78.0
C31



TABLE VIII. - NOISE OF QF-3 CONFIGURATION 35 - SUPPRESSOR B, FIRST TWO INLET SECTIONS ACTIVE, FULLY ACTIVE EXHAUST

[Data adjusted to standard day of 150 C and 70 percent relative humidity. SPL referenced to 2x10 - 5 N/m 2 ; PWL referenced to 10-13 W.

(a) 60 Percent speed; fan physical speed, 2110 rpm; fundamental blade passage frequency, 1863 hertz

fRECLEN( Y ANGLE, DEG AVERAGE POWER
SPL LEVEL

t1 20 30 40 50 60 10 80 90 100 110 120 130 140 150 160 (PWL)

1/3-OCTAVE BANU SOUND PRESSURE LEVEL (SPL) ON 30.5-METER RADIUS

SC 6d.1 66.5 67.7 67.2 07.5 66.5 o7.3 67.3 7100 68.2 69.5 69.4 70.7 70.7 73.0 73.2 69.2 116.6

63 4*.8 b8.G b7.U 66.1 67.2 68.8 68.1 68.8 68.5 69.5 68.3 68.3 70.3 71.7 72.7 73.4 69.4 116.8

t0 73.C 68.8 68.6 61.1 66.3 70.0 70.1 69.6 68.8 70.8 70.0 70.9 73.0 74.3 75.3 75.7 71.1 118*5

1C 69.2 67.5 66.4 6e.5 67.0 68.0 6j.4 69.0 71.0 71.2 72.5 73.1 75.5 76.4 76.9 76.9 72.2 119.6

125 71.0 b9. 69.0 68.9 69.5 70.4 70.7 70.9 72.9 72.9 74.2 74.3 75.5 75.5 77.0 75.8 73.1 120.5

16C 11.3 1C.5 7C.5 6S.5 70.7 72.0 71.2 71.7 72.3 72.7 72.5 72.8 73.0 73.0 74.0 72.7 72.1 119.5

200 I.4 7.0 1G.7 71.5 11.9 70.7 65.4 70.0 71.4 70.2 71.4 71.3 72.7 73.5 74.0 72.1 71.7 119.1

250 13.2 72.5 11.2 6S.0 69.5 69.0 68.8 70.0 71.7 73.0 74.0 74.2 74.8 75.2 74.3 71.9 72.4 119.8

315 15.4 73.4 72.1 /0.1 7U.9 70.9 71.1 71.6 72.6 73.1 73.9 73.8 74.4 74.2 73.2 71.1 72.7 120.1

400 71.3 74.5 12.3 7C.3 70.5 70.0 70.3 71.5 73.1 74.1 75.6 75.2 76.1 75-3 73.1 70.4 73.6 121.0

500 71.1 75.o 73.3 71.3 71.3 70.5 71.3 72.3 73.6 74.6 76.3 75.4 76.3 75.8 73.3 70.0 74.1 121.5

630 46.8 /5.4 73.L 71.8 71.1 70.8 11.1 72.1 73.6 74.8 77.3 76.9 77-8 76.9 73.3 69.5 74.7 122*1

800 19.0 77.0 74.9 73.0 71.1 70.7 71.0 71.9 73.9 75.4 76.9 77.5 78.9 78.7 73.4 70.1 75.4 122.8

1000 80.2 17.2 15.0 73.0 11.9 70.7 71.0 71.7 73.2 75.0 76.0 76.0 78.0 78.7 73.4 70.1 75.0 122.4

1250 19.5 77.6 15.3 14.1 72.1 70.5 70.3 70.5 72.0 74.1 75.6 76.0 76.4 76.8 71.8 68.2 74.4 121*8

O1600 2.8 82.7 80C.j 1.7 76.2 72.6 70.6 70.1 71.0 73.1 74.5 74.7 75.3 75.3 70.6 68.9 75.7 123.1
2000 H8.1 89.6 87.1 83.3 83.6 78.8 75.8 73.0 73.5 74.5 75.3 75.2 77.0 77.5 73.5 73.4 81.0 128.4

200 80.3 80.8 78.9 76.4 74.3 71.3 68.3 68.1 69.8 70.8 72.1 72.7 72.9 73.1 68.8 66.3 74.0 L21*4

3150 83.1 82.3 b1.1 77.9 76.1 72.4 68.8 68.1 69.6 70.8 72.1 73.0 73.3 73.1 69.9 67.3 75.5 122.9

4000 b8.0 87.0 86.0 83.0 80.2 7o.3 71.8 70.0 71.3 72.2 73.8 74.6 75.7 75.8 72.5 69.9 79.8 127.2

5000 k6.8 85.8 83.7 81.3 79.5 15.8 71.7 68.7 71.3 72.0 72.8 74.5 76.0 76.2 72.0 67.9 78.9 126.3

6300 81.1 87.6 86.8 84.0 83.1 79.0 72.1 71.1 73.8 74.8 77.8 80.1 81.8 78.0 76.3 71.1 82.3 129.7

8000 .1 88.1 7.4 85.5 84.1 80.3 73.6 73.7 79.2 79.8 81.5 82.8 84.8 82.3 77.6 72.3 84.8 132.2

10000 65.9 86.6 86.4 84.8 84.3 81.1 74.5 76.1 81.2 81.4 84.1 83.2 84.7 81.5 78.2 72.2 85.9 133.3

12500 83.6 83.6 83.6 82.4 82.3 79.4 73.5 74.9 81.0 83.1 85.1 84.1 86.1 83.4 80.6 72.6 87.0 134.4

16000 19.0 80.2 19.8 78.0 77.5 14.0 67.4 70.3 74.8 77.1 79.0 79.8 80.6 77.8 75.6 68.1 83.7 131.1

;0000 34.4 15.1 74.8 73.2 11.6 67.3 61.6 b3.6 69.9 71.8 74.2 75.9 74.4 72.1 69.8 62.6 81.3 128.7

O.ERAL S0.6 9b6.1 95.5 93.1 92.2 89.0 85.4 85.6 88.7 89.7 91.6 91.6 93.1 91.6 89.0 86.2 93.9 141.3

DISTANCE SIDELINE PERCEIVEU NOISE LEVELS

5i3.5 Pi ES e6.2 19.0 62.1 82.' E4.1 82.1 80.4 79.8 81.4 82.2 82.9 82.3 82.1 79.9 73.5 66.9



TABLE VIII. - Continued. NOISE OF QF-3 CONFIGURATION 35 - SUPPRESSOR B,

FIRST TWO INLET SECTIONS ACTIVE, FULLY ACTIVE EXHAUST

[Data adjusted to standard day of 150 C and 70 percent relative humidity. SPL referenced to 2x10 - 5 N/m 2 ; PWL referenced to 10 - 13 W.

(b) 70 Percent speed; fan physical speed, 2461 rpm; fundamental blade passage frequency, 2173 hertz

EKtLt.FNCY ANGLc, DEu AVERAGE POWER
SPL LEVEL

I0 20 3u 40C 0 o0 70 80 90 100 110 120 130 140 150 160 (PWL)

1/3-OCTAVE AND SCUND PRESSLRE LEVEL (SPL) ON 30.5-METER RAUIUS

sC 4.2 68.8 it.C 7C.5 IC.) 71.1 11.2 lt.U 12.8 7z2. 14.8 74.8 75.5 76.8 78.3 79.4 74.0 121.4
63 e.o (.9 9.1 61.9 '1 6.4 bd686 68.7 69.2 70.4 70.O 7j.1 74.0 75.1 77.1 78.7 78.8 73.0 120.4
hC 43.8/ 2.3 It.C 65.7 o5.2 69.3 ok.5 t9.3 71.3 73.5 75.2 75.9 78.3 80.2 81.0 82.6 75.6 123.0

ICC i1.5 69.5 IC.J 6f.7 U9.C I0.0 71.0 7z.5 74.5 75.1 77.8 78.6 80.5 81.7 82.3 82.9 77.1 124.5
125 7.8 71.5 I.5 712.C 1Z.5 73.2 74.0 75.1 76.8 77.d 78.o 79.9 80.7 81.7 82.8 81.2 78.0 125.4
Ibe i4.4 13.2 13.; 14.2 I).1 75.4 75.9 76.2 7o.7 77.9 78.i 78.8 78.9 78.9 79.9 78.3 77.2 124.6

20( i3.9 73.3 13.1 73.1 13.3 72.9 73.1 71.9 7J.8 74.3 7-.4 76.5 77.9 78.4 79.3 77.2 75.3 122.7
25C 7i.6 16.8 14.9 14.2 14.7 12.9 73.4 74.4 7o.4 77.7 78.6 79.2 79.7 80.1 80.1 77.3 77.2 124.6
415 16.3 75.0 14.1 i1.0 74.6 74.8 l.l 76.0 76.0 78.0 78.3 78.5 79.0 79.3 78.8 76.2 77.3 124.4

40G 18.0 Ib.G 14.1 73.5 13.3 73. 174.3 15.3 16.5 76.3 79.7 79.9 80.2 79.7 78.2 75.4 77.5 124.9
()0 19.5 11.2 15.0 24.7 74.4 14.2 74.5 16.0 17.5 78.9 79.9 80.1 80.0 79.2 77.7 74.1 77.8 125.2

630 i.l 77.6 15.i 74.9 73.9 74.0 74.9 76.2 77.0 79.6 80.9 81.- 81.4 80.4 77.2 74.0 78.5 125.9

800 bI. 79.4 70.8 4.b 15.1 74.6 15.3 76.3 77.9 79.1 80.6 81.7 82.6 81.8 77.1 74.1 79.0 126.4
1J00 63.6 1.1 7. . 6.4 76.3 14.9 75.1 76.1 18.1 79.8 80.b 80.4 82.4 82.4 77.1 74.0 79.2 126.6
151 > ..2 80U.C 11.16.7 15.5 14.2 74.3 75.2 17.0 79.2 80.2 bU.3 80.7 80.8 76.0 72.7 78.4 125.8

1000 e.5 81.5 1.1 1b.0 lo.C 73. 73.2 73.9 15.9 7b.2 79.0 79 79.9 79.2 74.5 71.6 77.9 125.3
000 Jl.9 90.1 l.1 8 .1 d2.6 80.4 78.1 76.1 77.1 78.6 79.6 80.7 .82.4 81.7 76.7 75.6 82.4 129.8

lu0o C4.7 85.1 83.3 81.2 1;. 7 l.5 74.4 74.0 75.2 1O.4 77.9 78.3 797 78.7 74.4 72.4 79.2 126.6

31S0 E5.4 4.u 82.5 7.9 1d.1 14.5 72.0 72.0 7a.9 75.4 77.0 77.1 77.8 76.7 73.7 70.8 78.2 125.6
4(,(0 0.2 89.0 61.8 '5.0 d8.2 1d.3 74.7 13.2 75.3 70.5 77.2 78.1 79.7 79.0 75.0 72.6 82.L 129.5
000C -9.0 88.4 6.1 84.5 al.9 78.1 74.7 72.2 75.0 75.5 76.4 77.3 79.2 78.5 74.5 71.3 81.7 129.1

t3uo 5C.2 40.7 90.6 7.7 d6.9 82.7 76.5 74.9 16.7 7b.1 80.6 82.1 83.4 7S.4 78.1 73.8 85.5 132.9
600C e8.8 90.0 89.3 81.1 85.t o2.0 76.5 15.1 79.7 bJ.5 82.5 84.1 86.0 82.6 78.6 73.9 86.2 133.6

i10000 89.3 90.7 9L.5 86.3 d7.4 84.6 78.6 77.0 68O. 81.3 8Z.d 82.4 83.7 8C.6 77.6 72.4 87.8 135.2

12sOC b7.0 81.6 67.5 66.2 85.7 o2.9 7d.4 78.8 83.0 85.6 86.7 85.8 87.1 83.7 80.9 73.3 89.4 136.8
IU00i)C t2.7 83.9 84.0 82.3 dZ. Ido.4 73.0 75.- 19.3 82.0 83.3 83.6 84.9 81.5 79.0 72.0 88.0 135.4
;(;o00C H. 78.9 78.9 li.e 76.0 72.0 6.5 69.7 74.8 77.6 78.8 78.8 79.5 76.6 73.7 66.8 85.7 133.1

ill-RAtI S8.9 Y-9.1 9b.2 St.C %4.8 92.0 89.1 89.2 91.5 93.1 94.4 94.7 95.9 94.6 92.8 91.0 96.8 144.2

) ISTACF SIDELINE PERCEIVED NOISE LEVELS

. MFIFRS C6.2 8C0.1 3. 6E4.d 85.- c4.6 E3.0 b6a.6 5.1 86.4 67.J 86.9 86.7 84.0 77.6 73.8



W TABLE VIII. - Continued. NOISE OF QF-3 CONFIGURATION 35 - SUPPRESSOR B,
0C

FIRST TWO INLET SECTIONS ACTIVE, FULLY ACTIVE EXHAUST

[Data adjusted to standard day of 159 C and 70 percent relative humidity. SPL referenced to 2x10 - 5 N/m 2 ; PWL referenced to 10- 13 W.]

(c) 80 Percent speed; fan physical speed, 2810 rpm; fundamental blade passage frequency, 2482 hertz

4HFCCLECY ANGLE DEG AVERAGE POWER
SPL LEVEL

10 20 30 4C 50 60 70 80 90 100 110 120 130 140 150 160 (PWL)

1/3-OCTAVE BANO SCUND PRESSURE LEVEL ISPL) CN 30.5-METER RADIUS

50 6e.2 78.S 81.S 82.C 79.5 77.5 79.0 77.0 78.2 77.4 79.0 77.1 79.5 81.0 82.5 84.4 79.7 127.1

63 g2.3 712.9 72.0 72.6 72.6 73.6 74.4 75.8 75.6 75.9 76.8 73.7 79.6 81.8 83.3 85.0 77.6 125.0

60 14.4 73.1 72.9 7.1 72.1 73.8 74.1 75.3 76.6 76.6 78.9 78.3 82.8 84.3 86.8 87.1 79.8 127-2

ICC 7.4 171.4 17.9 75.5 74.2 75.4 6.0 771.4 79.0 80.2 82.0 79.5 85.2 87.2 87.7 87.9 81.9 129-3

125 i6.5 74.2 75.4 76.2 76.2 77.7 18.9 80.5 81.7 82.5 83.2 81.4 85.7 87.0 87.9 86.9 82.6 130.0

160 46.9 76.1 77.4 71.7 76.9 80.1 80.2 82.1 82.6 82.2 82.6 80.8 83.4 84.9 85.1 83.1 81.8 129.2

200 16.7 77.0 77.2 77.7 77.7 78.5 78.5 79.9 80.5 79.2 80.0 79.1 82.9 83.5 84.4 81.8 80.3 127.7

250 78.1 78.6 76.9 76.4 76.9 77.1 78.6 79.2 81.1 81.7 82.6 81.0 84.6 85.1 85.1 82.1 81.3 128.7

315 18.3 78.3 77.4 77.6 Y8.4 18.6 75.6 80.6 81.4 81.8 82.4 80.7 83.6 84.3 83.9 81.0 81.2 128.6

400 80.0 78.1 77.5 77.0 77.2 78.3 75S0 1798 81.3 82.2 83.2 81.8 84.2 83.8 82.8 80.6 81.3 128.7

500 61.9 80.2 18.4 77.7 77.4 78.5 79.0 80.2 8L.9 83.4 83.9 82.3 84.4 83.4 82.4 79.3 81.7 129.1

630 62.4 80.7 7l.7 77.9 77.7 78.9 78.7 80.4 81.9 83.2 84.9 83.0 85.2 83.9 81.7 79.0 82.1 129o5

8CC 83.4 81.0 79.5 78.5 18.2 7.4 78.5 80.0 81.7 83.0 84.5 83.4 86.5 84.4 81.5 78.6 82.3 129.7

luUO 65.9 82.b 80.9 75.2 76.7 78.6 79.6 80.4 82.4 83.7 84.2 83.5 86.2 84.7 81.1 78.3 82.6 130.0

1250 65.3 62.3 80.3 7.3 78.8 78.3 79.C 80.0 82.0 84.0 85.0 83.9 84.8 84.2 80.3 77.2 82.5 129.9

1600 64.6 82.6 do0. 79.9 78.7 77.4 7719 78.7 81.2 83.2 83.9 83.3 84.7 82.6 79.2 76.3 81.8 129.2

20(,C 89.4 85.6 83.6 81.4 79.4 78.9 77.5 79.6 80.9 82.9 83.9 83.7 84.1 82.2 78.9 76.0 82.5 129.9

2)0C S5.7 91.5 90.0 87.0 83.7 82.0 78.7 79.0 80.5 81.7 83.2 83.4 87.5 83.2 79.5 76.9 85.0 132.4

315u 67.6 86.8 83.8 81.5 80.1 17.3 75.8 76.1 78.3 79.5 80.8 82.6 82.8 80.3 77.6 74*2 81.3 128.7

'400C 90.9 88.7 86.5 84.5 82.2 79.5 76.5 75.8 78.3 79.5 80.7 82.8 82.3 80.3 77.7 74.3 82.9 L30.3

5O00 %2.0 91.2 8s.6 6.1 86.6 83.7 75.7 76.5 79.0 79.7 80.4 83.0 83.6 81.5 77.7 75.1 85.4 132.8

6300 SG.8 91.2 89.8 61.5 66.8 83.5 78.C 77.0 79.2 80.0 82.5 84.5 84.7 79.5 79.2 75.1 86.0 133o4

o000 91.1 42.1 91.5 90.0 88.7 86. 8C.7 78.7 82-1 83.0 85.5 86.7 88.9 84.2 81.4 77.2 89.1 136.5

IC00OC S.1 91.9 91.1 8S.1 88.C 86.3 80.5 78.5 81L.5 81.3 83.2 85.8 84.2 80.7 78.7 73.9 88.8 136.2

12500 8S.6 90.7 89.i 68.8 88.6 80.8 82.3 80.2 84.3 86.0 87.6 87.8 86.9 83.4 81.1 74.3 91.2 138.6

16000 83.6 85.6 85.1 83.8 83.4 81.6 71.1 78.9 82.6 84.6 86.1 87.8 86.8 83.1 80.8 74.1 90.5 137.9

C00C 18.5 80C.0 7.7 7S.1 77.7 15.7 72.3 74.1 79.7 80.8 82.5 d7.6 81.9 79.0 76.4 69.6 90.0 137.4

)F RALL 101.1 100.8 S9.6 57.9 96.8 55.2 93.0 93.3 95.3 96.3 97.6 97.9 99.1 97.9 97.1 95.7 99.5 146.8

I ISTANCE SIDELINE PERCEIVED NOISE LEVELS

152.5 PEIEWS 11.6 8;.2 66.2 E7.4 87.7 87.9 86.9 87.8 89.7 90.6 91.4 90.4 91.7 87.3 81.9 74.5



TABLE VIII. - Concluded. NOISE OF QF-3 CONFIGURATION 35 - SUPPRESSOR B,

FIRST TWO INLET SECTIONS ACTIVE, FULLY ACTIVE EXHAUST

[Data adjusted to standard day of 150 C and 70 percent relative humidity. SPL referenced to 2x10-5 N/m2; PWL referenced to 10- 13 W

(d) 90 Percent speed; fan physical speed, 3161 rpm; fundamental blade passage frequency, 2792 hertz

FkFLUEr: ANGLE, DEG AVERAGE POWER
SPL LEVEL

IG 20 3C 40 50 60 70 80 90 100 110 120 130 140 150 160 (PWL)

1/3-CCTAVE EAND SOUND PRESSURE LEVEL (SPL) ON 30.5-METER RADIUS

50 81.5 79.5 83.3 8C.6 81.0 79.3 75.6 7S-6 80-0 81.1 83.0 82.7 83.3 85.5 87.0 88.7 82.6 130.0
03 i4.1 77.4 16.7 75.4 16.5 76.2 16.5 77.0 77.2 78.9 80.0 79.1 84.0 85.9 88.2 89.3 81.5 128.9

80 )k.8 76.3 15.1 74.5 15.0 75.5 75.8 76.3 78.0 80.1 82.5 83.2 87.6 89.1 91.3 92.5 84.2 131.6

OC10 6.3 82.3 81.0 7.5 171.8 79.6 80.6 81.6 82.8 84.0 86.6 85.2 90.0 91.5 93.0 93.2 86.6 134.0

125 81.0 78.8 19.U 7S.0 80.5 81. 82.1 83.6 84.6 86.5 88.0 87.2 89.8 91.3 92.5 90.7 86.8 134.2

16G 60.4 79.8 81.4 81.3 8.6t 83.3 83.4 84.4 85.4 85.6 86.6 85.7 88.3 88.9 89.9 87.7 85.7 133.1

2CC 1G.1 81.0 80.5 8C0.8 80.8 81.i 81.8 b82. 82.1 82.8 84.1 84.2 87.6 88.8 89.8 86.7 84.4 131.8
?50 80.1 80.6 80.1 80.1 80.3 80.1 80.9 82.4 83.8 85.1 86.8 86.4 89.1 89.8 89.9 87.0 85.4 132.8

315 84.3 82.3 60.9 81.4 82.3 82.6 di. 84.1 d4.4 85.4 86.6 86b.4 88.1 88.8 88.9 85.5 85.4 132.8

400 61.5 80.7 80.5 80.7 dO.7 81.3 82.0 83.0 84.3 86.0 87.0 86.6 88.7 88.7 88.0 84.6 85.3 132.7
500 83.4 82.1 8U0. 81.2 81.4 82.1 82.1 04.1 85.4 86.4 67.6 87.0 88.4 87.6 87.1 83.8 85.5 132.9
630 E;.5 83.0 81.1 81.4 81.0 81.9 82.. 83.9 85.7 87.2 88.7 68.0 89.2 87.9 86.0 83.1 86.0 .133.4

NOG E6.3 83.6 82.1 82.1 81.8 81.9 i.9 84.3 85.8 87.3 88.4 88.3 89.8 88.3 85.9 82.6 86.2 133.6

100C 89.2 85.7 84.8 82.5 82.7 82.8 83.5 84.3 86.5 88.2 88.5 88.3 90.0 87.7 85.3 82.4 86.6 134.0
1250 18.0 b6.0 84.4 82.9 82.2 82.4 8:.5 84.2 86.5 87.9 88.4 88.3 89.2 87.0 84.2 81.1 86.4 133.8

160C 87.3 85.4 83.8 82.3 81.4 81.6 82.1 83.9 86.3 87.4 87.9 88.0 88.6 85.4 83.1 80.0 85.8 133.2
2000 88.1 86.1 64.1 82.9 k1.9 81.6 81.9 83.4 85.7 86.4 88.1 87.5 88.1 85.2 82.4 19.3 85.6 133.0
2500 51.1 91.1 90.3 il.9 85.7 85.7 83.1 82-9 84.2 85.4 87.2 88.2 88.6 85.1 82.7 79.8 87.0 134.4

3150 91.2 90.9 89.9 E.S 856 85.6 82.6 82.1 83.4 84.4 86.4 87.7 88.6 85.9 83.4 79.5 86.9 134.3
4000 91.1 89.6 8.o 86.1 83.2 82.4 80.2 80.4 82.4 83.6 85.1 86.3 86.4 83.4 81.2 77.1 85-4 132.8

5J000 S2.9 91.9 90.3 8.1 85.8 84.3 81.4 79.4 82.3 82.6 83.8 85.7 84.9 83.4 79.8 76.5 86.5 133.9

t300 91.9 92.2 91.1 b6.7 87.9 859 80.9 80.6 82.2 82.7 85.1 87.6 86.4 82.4 81.9 77.2 87.8 135.2

HJ0O 91.6 92.8 91.7 89.7 87.7 do.4 81.9 81.2 85.4 85.5 88.5 89.3 89.5 85.5 82.7 78.3 89.9 137.3

10C00 SC.2 91.5 90.5 86.5 87.3 86.1 81.3 80.8 83.6 83.1 85.5 86.7 85.5 82.5 80.7 75.5 89*1 136.5

12500 50.3 91.8 91.0 90.2 89.3 88.0 84.2 82.4 85.6 86.6 88.0 88.7 86.8 83.6 81.6 75.3 92.1 139.5

1000 84.2 86.4 85.9 84.7 83.9 83.4 75.8 d1.1 $4.3 85.7 87.2 88.8 86.8 83.2 81.3 75.0 91.5 138.9

;0000 18.6 80.4 80.2 19. 18.2 77.6 16.4 78.6 82.5 83.5 84.8 87.7 83.2 8C.6 78.2 71.8 91.4 138.8

.FRALL 102.2 101.8 100.8 95.2 98.0 91.5 96.1 96.7 98.5 99.6 101O1 1014 102.3 101.6 101.5 100*2 101.6 149.0

DISTANCE SIDELINE PERCEIVED NOISE LEVELS

0 j05.5 'ETFRS 73.1 83.i 61.7 89.3 90.1 91.5 50.8 91.7 93.5 94.4 95.5 95.0 94.7 90.8 86.2 78.5



TABLE IX. - NOISE OF QF-3 CONFIGURATION 36 - SUPPRESSOR A, FULLY ACTIVE INLET, FULLY ACTIVE EXHAUST

[Data adjusted to standard day of 150 C and 70 percent relative humidity. SPL referenced to 2x107 5 N/m 2 ; PWL referenced to 10-13 W]

(a) 60 Percent speed; fan physical speed, 2110 rpm; fundamental blade passage frequency, 1863 hertz

FR E C NCV AhGLEt DEG AVERAGE POWER
SPL LEVEL

10 2C 30 40 50 60 73 80 90 100 110 120 130 140 150 160 IPWL)

1/3-CCTAVE bANu SCUNG PRESSURE LEVEL (SPL) ON 30.5-METER RADIUS

SC t6.4 65.9 67.1 65. 65.6 6t.4 6f.1 67.4 67.4 68.6 69.2 69.8 71.1 72.2 73.2 73.5 69.1 116.5
63 1.6 68.3 65.9 66.3 65.6 b66.3 68.9 68.8 bo.1 68.9 67.9 67.9 71.1 71.6 73.6 73-1 69*2 116.6
80 i3.1 69.1 66.5 64.6 65.3 68.8 69.5 70.0 67.3 69.1 69.8 70.7 73.3 74.6 75.8 75.3 70.9 118.3

1OC 6F.9 67.3 66.4 66.4 66.5 61.6 67.3 68.8 70.8 71.8 72.6 73.5 75.3 75.6 76*8 77*0 72.1 119.5
125 10.8 69.5 69.0 65.6 b9.1 10.1 7C.5 71.3 72.5 73.3 73.8 74.4 75.6 75.6 77.3 75.7 73.1 120.5
160 71.3 10.3 6S.6 7C.C 70.6 71.1 71.5 72.0 72.1 72.8 73.1 73.1 74.1 74.3 74.6 72.5 72.4 119.8

20C 15.0 74.8 69.8 71.1 12.3 71.C 69.6 69.6 71.5 70.6 71.6 71.6 73.6 74.3 73.6 72.4 71.9 119.3
250 12.6 71.9 d1.2 69.1 oa.1 o9.1 69.4 69.9 71.7 73.2 74.1 74.8 75.2 75.7 74.4 72.0 72.6 120.0
315 15.4 73.1 11.2 70.6 70.6 10.7 71.1 71.4 72.4 73.2 74.1 74.2 75.1 74.2 73.6 71.3 72.8 120.2

400 77.4 74.1 71.4 7(.4 7C.1 70.4 70.2 71.4 72.9 74.2 75.6 75.6 76.1 75.6 73.2 70.3 73.6 121.0
OU i6.9 14.5 12.2 71.4 70.5 7C.5 71.4 7i.0 73.7 74.4 75.9 76.0 76.5 75.7 73.5 69.4 74.0 121.4

630 46.4 74.9 11.7 71.0 70.5 7C.5 7C.9 72*2 73*9 75.5 77.0 77.1 78.1 77.6 73.5 69.4 74.8 122.2

800 i8.7 15.9 13.6 71.9 70.1 70.6 71.1 71.9 74.1 75.4 76.9 77.7 79.2 79.1 73.6 70.0 75.4 122.8
1000 18.9 15.4 73.1 7.9 1C.S 70.3 70.8 71.4 73.6 75.4 76.1 76.2 78.6 79.1 73.3 70.0 74.9 122.3
125C 16.6 73.4 71.4 7C.1 69.6 66.9 65.4 7C.6 72.2 74.6 75.9 76.3 76.6 77.6 72.6 68.0 739 121.3

1600 78.9 77.4 15.7 12.9 71.7 69.4 68.6 69.4 71.1 73.1 75.1 74.3 75.6 75*1 70.9 67*8 73.5 120.9
21000 8.4 83.5 82.2 7.C 7Y.7 72.0 S.S 70.4 71.9 72.5 74.5 74.6 76.5 77.4 72.7 70.8 76.5 123.9
2500 7e.3 75.6 73.6 70.6 68.5 67.1 65.6 66.9 69.1 70*4 72*1 72.0 73.1 72.9 68.1 64.8 71.3 118.7

3150 C.S 80.2 17.5 74.2 72.2 69.2 66.3 66.8 69.0 70.4 72.0 72.3 73.5 73.0 69.0 65.8 73.4 120.8
4000 E6.1 85.7 83.7 8C.S 71.2 73.2 65.7 66.7 71.1 71.7 73.1 73.5 76.1 76.1 72.6 69.0 78.1 125.5
oC000 5.1 84.6 62.6 iS.4 17.2 72.9 6S.6 67.4 71.1 71.7 73.6 73.9 76.6 76.4 72.6 67.3 77.7 125.1

6300 66.e 86.0 85.5 82.5 81.3 76.8 70.5 70.3 73.8 74.4 76.5 80.0 82.0 78.3 74.5 70.4 81.2 128.6
E000 E6.1 87.5 86.7 84.C 82.5 78.7 73.G 73.0 79.4 82.9 80.9 82.8 84.7 82.2 78.2 72.0 84*4 131.8
10000 t4.9 65.9 85S. 83.6 83.3 80.4 73.7 75.4 81.6 81.3 83.1 83.6 84.9 81.6 78.6 71.9 85.5 132.9

12,00 12.8 83.1 b3.3 82.0 81.2 78.S 73.0 74.5 81.3 82.6 85.2 84.4 86.1 83.6 81.1 72.5 86.9 134.3
16000C 8.3 19.7 79.5 77.5 76.8 73.4 66.9 69.9 74.8 77.1 79.3 79.2 81.3 78.1 75.4 68.5 83.6 131.0
20000 73.6 74.7 74.C 7.5 i0.3 66.E 61.0 63.3 69.7 71.7 73.0 74.2 75.5 72.3 69.7 62.4 80.7 128.1

OVERALL 54.S 94.8 93.8 91.3 90.2 87.5 84.4 85.1 688.7 90.0 91.3 91.7 93.3 91.8 89.2 85.9 93.3 140.7

DISTANCE SIDELINE PERCEIVED NOISE LEVELS

J72.5 METERS k4.8 75.0 7.7 7S.b 80.3 79.0 77.8 18.5 80.8 81.7 82.6 82.0 82.2 80.0 73.3 65.7



TABLE IX. - Continued. NOISE OF QF-3 CONFIGURATION 36 - SUPPRESSOR A, FULLY ACTIVE INLET, FULLY ACTIVE EXHAUST

[Data adjusted to standard day of 150 C and 70 percent relative humidity. SPL referenced to 2x10- 5 N/m2; PWL referenced to 10 - 13 W]

(b) 70 Percent speed; fan physical speed, 2461 rpm; fundamental blade passage frequency, 2173 hertz

FELFNr Y ANGLE, DEG AVERAGE POWER
SPL LEVEL

IC0 20 30 40 50 60 iC 80 90 100 110 120 130 140 150 160 (PWL)

1/3-ECTA E eANU SCUND PRESSLRE LEVEL (SPL) CN 30.5-METER RADIUS

SC s,.5 6 .5 71.C 7C.E 71.2 71.5 71.2 72.2 73.7 74.7 75.7 74.8 76.7 76.3 79.0 79.4 74.5 121.9
63 ba.8 70.3 69.8 69.3 69.0 69.3 71.0 70.3 71.8 72.8 73.8 73.6 76.1 77.8 78.5 79.5 73.7 121.1
HC i.3 13.1 76.5 10.0 71.C 70.E 6S.3 71.1 74.5 76.8 76.3 76.5 79.0 80.0 82.1 81.7 76.4 123.8

10C 11.8 70.3 IC. 6S.5 S6.8 7C.5 71.5 73.7 78.3 80.5 79.8 78.6 81.2 82.0 83.0 82.1 78.3 125.7
125 12.B ll.8 72.4 72.6 71.3 73.4 15.4 77.3 80.1 81.6 81.6 79.9 81.6 82.3 83.1 81.0 79.4 126.8
16C i4.1 73.5 14.C 73.8 14.6 75.5 76.C 77.0 78.0 79.8 79.8 78.7 80.0 80.3 80.0 78.5 78-0 125.4

?7C 14.0 74.0 73.5 73.2 73.5 73.3 73.5 74.3 76.7 77.2 76.7 76.3 78.7 79.3 79.2 77.2 76.2 123.6
2E; i6.7 15.8 75.2 74.5 75.0 13.0 74.3 76.0 7l.8 79.8 80.0 79.8 80.7 80.7 80.2 77.2 78.2 125.6
315 15.8 7'.6 14.b 74.5 74.5 74.8 75.3 77.0 78.5 78.5 79.1 78.9 79.1 79.5 79.0 75.7 77.5 124.9

#0C 78.0 76.4 15.4 14.0 73.4 73.9 74.S 76.4 76.4 79.7 79.7 80.1 80.5 80.4 78.4 75.3 78.1 125.5
500 19.4 71.1 75.3 74.8 14.6 74.4 75.8 76.8 78.9 79.9 80.1 80.4 80.8 80.1 77.9 74.6 78.4 125.8
630 79.1 77.2 l5.4 15.1 74.1 74.6 75.2 76.9 78.4 80.1 80.9 81L. 81.6 80.9 77.4 74.0 78.7 126.1

8OC 81.1 78.6 /L.3 75.1 74.1 74.6 75.3 76.6 7.3 79.5 81.1 81.7 82.6 82.8 77.6 73.8 79.2 126.6
1000 W2.8 60.3 15. 75.6 74.6 74.6 75.3 76.6 78.5 80.0 80.5 80.6 82.3 83.1 77.3 73.9 79.2 126.6
125C rC.1 7).4 i5.6 74.4 73.6 73.4 74.1 75.3 77.4 79.3 80.1 80.4 81.1 81.4 76.3 72.2 78.2 125.6

160C 79.9 77.7 76.2 74.S 73.7 72.5 7 .7 74.0 16.4 78.2 79.4 79.1 80.0 79.4 75.0 71.4 77.2 124.6
;00o 8.7 83.1 d1.0 75.8 7o.0 7.6 73.5 74.3 76.3 77.5 79.5 79.6 82.1 81.3 75.5 72.7 79.2 126.6
;5010 61. 8 80.6 17.9 16.4 73. 72.9 71.1 7 .3 74.4 15.6 77.4 77.9 79.3 78.3 73.8 70.2 76.7 124.1

3150 E3.1 82.2 19.2 76.6 14.t 72.2 70.6 71.7 73.9 75.2 76.4 77.3 77.9 76.6 73.1 69.3 76.7 124.1
4000 46.6 87.7 54. 81.9 l.6e 75.7 72.9 72.0 74.6 75.7 76.6 78.0 79.4 78.9 75.2 71.5 80.3 127.7
0OC 68.1 8i.C 84.5 8 .3 79.5 76.0 73.0 71.5 74.5 75.1 76.5 77.1 79.0 78.3 75.1 70.4 80.3 127.7

t30C 89.1 89.1 1.7 65.S d5.4 aC.9 74.6 74.4 76.4 77.1 79.3 82.1 83.9 79.1 76.1 73.2 84.3 131.7
8000C 8.5 89.8 h8-C b6.0 84.0 80.5 75.0 74.8 79.4 80.0 81.7 84.3 86.2 82.5 78.8 73.6 85.6 133.0
10(o00 k.7 90.2 89.4 17.5 Z6.1 83.5 717.C 76.8 81.0 80.7 82.4 82.5 83.6 80.5 77.5 72.4 87.1 134.5

12500 8t.5 87.0 86.7 65.6 85.1 82.4 77.S 79.0 83.8 84.7 87.1 86.0 87.1 83.4 81.4 73.4 89.2 136.6
no6000 2.3 83.9 83.4 81.6 81.3 78.5 7.8 75.5 719.7 81.3 83.9 83.9 84.9 80.9 78.9 71.8 87.9 135.3

2C00()0 .3 78.6 1b.4 11.0 15.5 71.7 67. 70.1 75.0 76.8 78.0 78.9 79.4 75.9 73.6 66.7 85.3 132.7

ULFRAL1 ,7. 917.8 56.4 94.5 S3.3 90.5 86.5 89.5 92.3 93.5 94.6 94.8 96.1 94.8 93.0 90.6 96.3 143.7

DISIANLt SIDELINE PERCEIVED NOISE LEVELS

152.5 MFTEHS 6.L 76.7 6C.7 b2.2 E2.7 k2.4 E1.6 82.9 85.4 86.4 87.1 86.5 86.8 84.0 77.3 69.5



TABLE IX. - Continued. NOISE OF QF-3 CONFIGURATION 36 - SUPPRESSOR A, FULLY ACTIVE INLET, FULLY ACTIVE EXHAUST

[Data adjusted to standard day of 150 C and 70 percent relative humidity. SPL referenced to 2x10 - 5 N/m2; PWL referenced to 10- 13 W]

(c) 80 Percent speed; fan physical speed, 2810 rpm; fundamental blade passage frequency, 2482 hertz

EFECL.FNCY ANGLEv DEG AVERAGE POWER
SPL LEVEL

IC 20 30 4C 50 60 70C 80 90 100 110 120 130 140 150 160 (PWL)

1/3-OCTVE HAND SCUND PRESSURE LEVEL (SPLI) N 30.5-METER RADIUS

5C 7514 78.7 79.2 76.5 16.t 74o5 7.4 74.9 77.7 77.2 79.4 81.0 80.6 81.4 83o9 83.8 7903 126.7
t3 71.2 13.o 12.7 72.0 11.7 72.2 72.6 73.1 74.2 751 76.9 76.6 80.4 82.1 83.6 83.8 77-4 12408
80 14.2 73.8 li.3 7;.

2  
71.7 11.0 71.7 73.5 74.7 76.5 78.3 79.3 83.0 E5.2 86.7 87.2 79.8 127.2

10C 1i.1 7/.6 77.86 7.3 73.3 74.3 75.3 77.3 78.8 80.4 82.3 82.2 85.4 687.3 88.4 88.0 82o2 129.6
125 16.9 14.2 75.0 75.4 76.4 77.2 77.9 79.4 80.5 82.0 83.7 84.L 86.2 87.0 88.0 86.4 82.7 130.1
16C 16.6 76.t 71.4 71.8 77.S 768. 7S.8 8Co.4 81.4 82.3 82.6 83.2 83.8 85.3 65.6 83.0 81.8 129-2

2CC i165 77.0 71.0 77.4 77.2 16.9 77.2 77-2 78.7 78.7 80.0 80.5 82.7 84.0 85.0 82.1 80.0 127.4
250 78.4 78.8 16.9 76.4 76.8 76.3 76.6 77.8 79.6 81.4 82.4 82.7 84.8 85.1 85.4 82.1 81.2 12806
315 18.6 77.8 77.4 77.1 78.1 77.9 79.3 79.8 80.9 81.8 82.6 82.7 83.9 84.6 83.9 80.8 81.3 128.7

40C bC.2 77.8 77.2 76.5 76.7 77.3 77.6 79.0 81.0 82.2 83.5 83.8 84.7 84.2 83.3 79.9 81.5 128.9
500 81.7 80.0 77.9 77.9 77.5 78.2 7S.2 80.2 8i.5 83.0 83.9 84.6 84.7 84.0 82.7 78.8 82.0 129.4
630 82.6 79.9 78.2 77.7 77.4 78.2 76.6 8Col 81.7 83.2 84.7 85.0 85.1 84.2 81.9 78.1 82-2 129.6

800 62.5 8C.0 78.7 77.9 77.7 78.0 78.S 79.9 81.9 83.0 84.4 85.3 86.4 85.2 81.7 77.9 82.5 129.9
1000 f',. 81.6 7S.9 18.8 77.9 77.9 79.1 79.9 82.3 84.1 84.1 85.5 86.4 E5.3 81.3 77.7 82.8 130.2
1250 t3.8 80.9 19.1 7o.0 17.5 77.6 78.8 80.0 82.0 84.0 84.8 85.9 85.1 84.6 80.6 76.7 82.6 130-0

1o0C kt2 79.7 78.3 77.2 76.7 76.7 71.3 76.5 81.2 83.2 84.0 85.1 84*8 82.8 79.3 75.7 81.7 129.1
2000 84.8 81.8 79.3 77.2 76.7 76.3 16.3 78.0 60.5 82.0 83.7 84.8 84.0 82.2 79.0 75.1 81.4 128.8
;500 85.4 85.9 85.2 8C.; 78.2 77.1 76.2 77.2 79.7 80.9 83.1 84.3 86.4 84.1 79.6 76.1 82.5 129.9

3150 84.9 83.3 80C. 77.9 76.8 74.9 74.1 75.6 78.1 79.4 81.1 82.0 82.6 80.3 76.9 73.5 80-L. 127.5
4000 b8.7 E7.0 84.5 81.4 79.0 76.3 74.8 75.3 78.2 79.2 80.7 82.9 82.2 80.7 77.5 73.7 81.6 129.0
0oo(C 69.9 89.7 67.7 -5.S 82.5 79.2 77.C 75.0 78.5 79.5 80.9 83.1 83.5 82*0 79.0 74.0 83.8 131.2

6300 tS.4 90.1 88.S k5.7 84.6 80.9- 75.S 70.1 78.9 80.1 81.4 84.1 85.1 79.7 77.4 74.0 84.9 132.3
I000 90.6 g1.9 90.4 88.4 86.3 82.9 78.S 77.6 82.3 83.3 84.8 86.9 88.7 84-4 81.9 76.4 88.1 135.5

10000 89.9 90.9 89.9 67.7 86.6 84.1 79.0 78.0 81.3 81.3 82.5 85.3 84.0 80.9 78.9 73.5 87.8 135.2

1250 a9. 1 0.0 89.5 E6.8 87.5 85.0 81.2 80.1 84.6 85.8 88.0 90.1 86.8 83.1 81.6 7400 91.1 138.5
16000 b3.3 84.9 84.9 83.3 83.1 80.3 71.0 78.9 82.6 84.3 86.6 88.9 86.8 82.8 80.8 73.8 90.6 138.0
;C00 18.2 79.3 79.5 7t 4 77.2 74.2 72.4 74.4 79.5 81.5 81.8 86.8 82.3 79.0 77.0 69.7 89.6 137.0

CVERALL 99.3 99.3 Sk.1 S6.1 55.0 93.1 91.0 92.5 94.9 96.2 97.6 99.1 99.2 98.2 97.4 95.4 9900 146.4

DISTANCE SIDELINE PERCEIVED NOISE LEVELS

152.5 SETERS 68.7 78.8 k3.1 83.9 64.6 64.9 E5.3 86.6 85.2 90.3 91.3 91-6 91.3 878 82.1 73-9



TABLE IX. - Concluded. NOISE OF QF-3 CONFIGURATION 36 - SUPPRESSOR A, FULLY ACTIVE INLET, FULLY ACTIVE EXHAUST

[Data adjusted to standard day of 150 C and 70 percent relative humidity. SPL referenced to 2x10 - 5 N/m2; PWL referenced to 10- 13 W]

(d) 90 Percent speed; fan physical speed, 3161 rpm; fundamental blade passage frequency, 2792 hertz

FkECLUE~C Y ANGLE, DEG AVERAGE POWER
SPL LEVEL

IG 20 30 4C 50 60 70 80 90 100 110 120 130 140 150 160 (PWL)

1/3-CCTAVE 6ANO SCUND PRESSURE LEVEL (SPL) CN 30.5-METER RADIUS

5C bl.9 16.9 81.3 1 t. 19.S 78.1 7S.1 80.3 80.3 81.8 82.9 83.4 83.9 85.9 87.4 88.3 82.6 130.0
t3 iS.2 76.9 76.7 75.S9 75. 76.7 76.6 77.6 77.9 79.2 80.4 82.0 84.4 87.1 88.6 88.8 82.0 129.4
8C 7t.6 75.9 15.1 74.6 74.t 75.1 75.3 76.1 78.4 80.1 82.d 84.8 87.3 90.1 91.3 92.3 84.4 131.8

LOC 85.6 80.8 80d. 78.9 lb*b 7.l 8C.4 81.9 83.1 84.4 85.9 87.2 89.6 92.1 93.1 93.2 86.8 134.2
125 80.6 78.3 78.3 76.3 80.9 81.6 81.8 83.6 85.1 86.3 87.4 88.7 89.9 92.1 93.3 91.1 87.2 134.6
160 80.1 80.1 81.3 81.6 82.5 83.3 83.o 84.1 d4.8 86.1 86.3 87.4 88.0 90.0 90.5 88.0 86.0 133.4

200 tC.3 8C.? dC.3 80.3 80.b 81.0 81.3 81.5 dZ.2- 82.7 83.7 85.4 87.7 88.8 89.8 86.7 84.4 131.8
250C C.3 80.1 dC.8 75.6 79.9 80.8 81.4 82.8 84.1 85.8 86.8 87.7 88.8 90.3 89.9 87.0 85.7 133.1
315 84.5 82.l 81.0 60.8 82.0 82.6 8i.6 83.b 84.6 86.0 86.5 87.4 88.1 8S.5 89.0 85.5 85.6 133o0

400 61.4 19.9 80.3 60.3 80.3 81.4 81.9 83.1 d4.8 86.4 87.4 868.2 88.9 89.1 88*1 84.6 85.7 133.L
500 82.. 81.0 8C.5 81.0 81. 82.2 83.2 83.7 85.7 86.5 87.5 88.0 88.7 88.0 87.4 83.2 85.7 133.1
630 k5.2 8b.4 81.1 8C.7 80.7 82.1 83.1 83.9 b.2 87.4 88.4 88.8 89.4 88.2 86.6 82.5 86.2 133.6

80C k5.6 82.9 81.9 81.4 81.1 81.9 83.4 84.1 85.7 87.2 88.4 89.3 90.1 88.6 86.2 82.6 86.4 133.8
1000 8.8 84.6 84.1 82. 82.0 81. 83.0 83.6 84.5 86.5 88.1 88.5 89.1 90.3 88.1 85.3 82.2 86.7 134.1
125( t7.; 83.7 82.9 81.7 81.5 81.7 83.0 84.4 86.7 88.0 88.5 89.0 89.2 87.4 84.9 81.1 86.4 133.8

IbOC 15.- 82.7 81.6 80.6 80.1 81.1 82.2 83.6 86.1 87.6 88.1 88.3 88.7 85.9 83.7 80.1 85.7 133.1
000C 85.3 82.8 81.1 8C.3 79.9 OO.S 81.1 83.1 5.1i 86.8 88.3 88.0 88.6 85.4 82.8 79.2 85.4 132.8

1 500 1.1 88.2 85.6 84.7 82.2 80.7 80.2 81.9 83.9 85.7 87.2 88.5 88.7 85.4 82.1 78.8 85.7 133.1

3150 k8.9 88.2 85.6 84.7 82.1 80.7 75.2 80.9 d3.1 84.4 85.4 87.5 88.6 85.9 82.2 78.3 85.3 132.7
4000 88.9 86.9 85.5 83.0 81.2 79. 79.0 79.5 82.2 83.2 84.5 85.3 86.5 83.8 81.2 76.8 84.2 131.6
00C S1.2 90.1 87.9 85.2 63.t 80.7 76.9 78.5 81.5 82.5 84.0 84.5 85.0 83.0 80.5 76.0 85.0 132.4

6300 SC.2 90.5 89.3 66.5 85.7 83.4 7.C 80.0 81.9 82.5 84.3 86.5 86.4 82.2 80.0 76.5 86.4 133.8
l000 C90. 91.3 9C.3 E7.8 b6.1 84.1 80.1 80.8 85.0 85.6 87.1 89.1 89.8 85.6 82.6 78.1 89.0 136.4

10000 65.4 90.3 8S.2 £1.2 86.2 84.4 8C.3 79.9 b3.1 83.4 84.2 84.8 85.6 82.6 80.6 75.5 88.1 135.5

i2500 SC.7 91.1 91.1 89S7 89.1 86.9 83.2 81.9 85.0 85.9 88.1 87.3 87.4 83.8 82.0 7562 91.7 139.1
1400C t3.7 85.8 85.8 84.1 84.0 d2.7 7S.1 81.0 83.7 85.4 87.5 87.7 87.3 83.2 81.0 75.4 91.2 138.6
C0000 -8.6 19.7 C0.2 17.5 78.1 77.1 7t.2 77.9 82.2 83.5 83.5 84.6 83.5 8C.4 78.4 71.8 90.4 137.8

nIbFRALL (10.8 100.2 99.2 57.6 96.9 96.2 95.6 96.5 98.5 99.8 100.8 101.7 102.5 102.1 101.8 100.1 101.2 148.6

CGSTANCE SIOELINE PERCEIVED NOISE LEVELS

15).5 METERS 71.2 81.1 64.8 87.0 88.0 E8.8 69.3 91.1 93.3 94.6 95.3 S5.4 54.7 91.0 86*0 78.3
,



kTABLE X. - NOISE OF QF-3 CONFIGURATION 38 - SUPPRESSOR A, FIRST INLET SECTION ACTIVE, FULLY ACTIVE EXHAUST

[Data adjusted to standard day of 150 C and 70 percent relative humidity. SPL referenced to 2x10 - 5 N/m2; PWL referenced to 10-13 W.

(a) 60 Percent speed; fan physical speed, 2108 rpm; fundamental blade passage frequency, 1862 hertz

iL LFN( Y AIGLE, DEG AVERAGE POWER
SPL LEVEL

10 20 30 40 50 63 10 80 90 100 110 120 130 140 150 160 (PWL)

1/3-CCT4VE BAND SCUND PRESSURE LEVEL (SPL) ON 305-METER RADIUS

SC c1'3. t5b. tl.C 65.8 60. 65.7 66.5 67.2 67.8 68.2 68.3 69.9 70.2 71.8 72.8 73.4 68.8 116.2
83 il.9 u8.9 65.7 6d.1 b6.t 07.9 o4.1 7C.4 o7.2 68.6 68.2 69.2 69.9 71.2 73.6 73.6 69-4 116.8

60 i.2 69.1 ob.t 67.# 65.4 l7.9 69.1 70.2 67.9 70.1 70.1 71.0 73.2 74.2 75.9 75.3 70.9 L18.3

1)c0 S.3 638.0 bl.C 60.0 63.C 67.2 bi.7 6S.0 70.3 71.0 72.7 73.8 75.3 75.8 77.3 77.6 72.3 119.7
125 11.4 10.2 69.2 70.1 69.7 oSt 71-6 70.9 72.4 72.9 74.1 75.2 75.4 75.7 76.9 76.0 73.2 120.6

ltC i1.1 11.1 1C.1 7C.4 11.1 71.1 71.7 71.6 72.1 72.4 73.4 73.3 73.6 73.4 74.1 72.3 72.3 119.7

2/C i5b 5. 1 71.4 71.9 1,.t6 0.9 6S.b 69.3 11.8 70.9 71.4 71.8 73.1 73.8 73.9 72.1 72-0 119.4

/2C 43.8 7j.1 12.l 71.4 7.' oS.- 6S.t 71.6 72.3 73.4 74.9 75.5 75.3 75.4 74.6 72.0 73-2 120.6

~lt it.7 15.2 13.4 712.4 1.2 71.2 71.2 12-0 72.9 73.7 74.4 74.8 74.7 74.7 73.7 70.9 73.4 120O8

4'00 id.p 7b.8 13.8 72.7 1-.2 70.8 7C.7 11.7 73.2 74.5 75.7 76.4 76.7 76.8 74.2 71.0 74.5 121.9

30C 77.2 76.7 71.9 14.2 13.2 11.C 71.7 72.5 73.1 75.0 76.0 76.6 76.2 76.2 73.5 70.2 74.6 122.0

630 16.0 77.C 75.4 74b.5 1.5 11.5 71.2 72.9 14.0 75.5 76.9 77.5 77.5 77.4 73.5 69.8 75.3 122.7

6CC i9.6 18.. 71.7 75.7 7'.. 72.1 71.7 17.4 73.9 75.6 77.1 78.2 79.1 79.2 73.7 70.6 76.1 123.5
1000 Is.; 78. 11.0 i5.1 74.C 71.9 11.5 71.9 13.5 75.4 75.9 76.6 78.2 78.9 73.9 70.1 75.6 123.0
1250 IS.0 78.6 17.1 15.5 74.1 71.5 7C.6 7C.8 72.5 74.3 75.6 7b.2 76.6 77.3 72.8 68.7 75.0 122.4

h00 63.4 12.0 61.2 1i-. 19.2 70.0 11.1 70.9 72.0 7-.5 75.2 74.6 75.7 75.7 72.4 6S.1 76.7 124.1

200( 19.5 89.4 67.4 6t.4 16.2 83.0 76.5 74.4 74.5 75.2 76.2 76.1 78.4 79.2 75.0 73.3 82.4 129.8

250C i3.0 83.5 11.1 7S.7 17.7 14.e 10.S 70.2 71.0 71.5 73.0 72.8 73.9 73.5 70.0 67.6 76.3 123.7

3150 15.0 65.1 84.0 81.5 19.6 76.0 71.b 70.0 10.8 72.0 72.3 73.2 74.3 73.5 70.8 68.9 78-0 125.4

.0t)0 9 .2 J9.0 k. 6t.5 83.4 7. 9 75.2 72.2 7Z.9 73.5 74.2 74.3 76.5 76.5 74.0 71.6 82.1 129.5

500?0 E.) 11.9 t.t° 65.1 63.1 19.3 74.7 70.9 73.1 73.1 74.6 74.1 76.8 76.4 73.6 69.5 81.3 128.7

tiGC t.2 9i. bb.8 et.e 65.S 82.6 75.1 73.1 75.1 75.5 76.8 79.8 82.1 78.1 75.3 72.1 84-0 131.4
1)000C i.6 69.4 6.1 6i.4 8o.1 83.3 76.3 75.0 80.2 80.3 81.3 82.9 85.3 82.3 78.6 73.1 86.0 L33.4

100 0 7.1 89.1 89.2 £1.b 8i.4 86.C 76.6 77.6 82.b 82.1 83.8 84.0 85.1 81.9 79.0 73.3 88.0 135.4

1510C 64.b d5.5 b5.5 64.3 84.6 82.1 76.0 75.8 62.6 83.6 t5.8 85.0 86.6 83.8 81.8 73.6 88.2 135.6

1lu00 7b.7 80.2 19.3 71.1 711 73.5 61.4 71.0 76.0 78.0 80.0 80.1 81.5 78.3 76.3 69.4 84.1 131.5
00COC 74.0 14.0 14.A 7.7 71.1 ot.7 61.4 64.7 70.9 73.0 73.7 74.1 75.6 72.8 70.8 63.4 81.2 128.6

FHUnALI 57.7 6.1l i7.3 5.8 95.0 92.1 87.1 86.5 89.6 90.3 91.8 92.1 93.5 91.9 89.7 86.6 95.2 142.6

I)ISIANCE SIDELINE PERCEIVED NOISE LEVELS

I'. M6F.S eS.l 7.6 3.3 e!.3 6.7 85.2 61.7 81.0 8k.2 82.8 83.4 82.8 E2.9 80.8 74.5 67.2



TABLE X. - Continued. NOISE OF QF-3 CONFIGURATION 38 - SUPPRESSOR A, FIRST INLET SECTION ACTIVE, FULLY ACTIVE EXHAUST

[Data adjusted to standard day of 150 C and 70 percent relative humidity. SPL referenced to 2x10 - 5 N/m2; PWL referenced to 10-13 W]

(b) 70 Percent speed; fan physical speed, 2459 rpm; fundamental blade passage frequency, 2172 hertz

F8FLtENClY ANGLE, DEG AVERAGE POWER
SPL LEVEL

1C 20 30 4C 50 60 70 6C 90 100 110 120 130 140 150 160 (PWL)

1/3-CCTAVE eAND SCUND PRESSURE LEVEL (SPL) CN 30.5-METER RADIUS

5C 11.4 70.2 71.6 7C.2 70.6 10.9 72.4 71.4 71.6 72.9 74.1 76.3 75-7 76.2 78.6 79.1 74.0 121.4
63 68.1 70.4 b9.4 66.3 69.1 69.1 69.9 70.3 70.1 71.1 73.1 74.4 75.6 77.1 78.8 79.3 73.3 120.7
F0 72.6 73.1 j6.4 65.4 11.6 6S.4 65.3 70.3 71.4 73.3 74.9 76.8 78.3 79.8 81.6 82.0 75.7 123.1

ICC iJ.1 69.3 6S.6 65.4 69.S 69.S 71.4 7i.3 74.1 76.1 78.1 79.5 80.6 82.1 82.9 82.6 77.4 124.8
125 73.b 72.2 73.2 73.4 73.2 74.1 75.7 76.6 77.4 77.9 78.9 80.5 80.9 81.7 82.2 81.6 78.3 125.7
160 13.8 13.5 74.5 74.3 14.5 75.8 76.2 76.3 76.7 77.3 78.3 79.2 78.8 79.5 80.2 78.2 77.3 124.7

200 73.6 13.9 74.1 7i.7 73.1 72.9 72.9 73.1 73.2 74.1 75.2 76.8 78.4 78.7 79.6 77.1 75.4 122.8
25C 6.5 15 5 15.5 73.8 75.0 7,.8 74.0 74.5 76.5 77*0 78.5 79.7 80.5 80.1 79.8 77.5 77.3 124.7
315 6.3 15.7 7.5 74.5 14.8 75.0 75.5 76.3 77.0 77.2 78.7 78.9 79.3 79.3 78.8 76.1 77.2 124.6

400 79.3 77.1 15.4 74.6 14.1 4.1 74.1 75.9 76.9 78.6 79.6 80.0 80.6 79.9 78.4 75.6 77.8 125.2
5100 19.9 77.9 76.0 25.4 75.0C 4.5 75.5 76.4 77.9 78.9 79.9 80.3 80.4 79.7 77.9 74.9 78.1 125.5
630 tC0. 76.5 It.7 76.2 75.4 74.7 75.2 76.2 77.9 79.4 80.9 81.1 81.2 80.5 77-2 74.2 78.6 126.0

800 61.9 79.6 7.9 16.6 15.9 75.3 75.6 70.3 76.1 79.3 81.1 81.9 82.6 82.1 77-4 74.5 79.3 126.7
100C 63.2 80.4 7 .2 77.1 76.6 15.4 75.5 76.2 78.1 79.7 80.2 80.5 82.4 82.2 77.4 74.0 79.2 126.6
1250 61.6 79.9 78.6 76.6 76.1 75.1 74.k 75.1 77.3 79.3 80.6 80.7 80.8 81.4 76.4 73.0 78-7 126.1

1o00 k.7 81.3 8C.3 7E.7 77.3 75.2 74.C 74.2 76.3 78.3 79.7 79.4 80.0 79.5 75.2 72.1 78.3 125.7
;000 b9.4 91.3 8 .6 867. 85.3 81.6 76.6 78.1, 77.4 79.3 79.9 80.5 83.6 82.6 78.4 75.8 83.8 131.2
7500 t6.6 87.8 85.8 84.1 82.3 78.3 75.6 75.3 76.1 76.9 78.1 78.4 80.1 79.6 75.6 72.7 80.9 128.3

3150 e6.P 86.8 65.3 7*3 80.1 77.6 74.2 73.3 74.8 76.0 76.5 77.1 78.7 77.0 73.8 71.6 80.0 127.4
4000 Sl.6 91.8 9C.3 b~.5 85.3 82.5 7b.1 75.3 76.4 76.8 77.6 78.2 80.6 79.6 76.4 74.0 84.5 131.9
5000 SC0. 90.1 H.0o 67.3 85.5 81.8 78.2 74.5 76.1 76.2 77.3 77.0 80.0 78.8 76.3 72.1 83.8 131.2

t400 5C.9 92.3 92.3 6E.6 90.3 86.4 75.8 77.1 77.6 78.3 79.9 81.6 84.1 79.4 76.9 74.6 87.3 134.7
000C 90.0 9.'9 V1.4 85.4 88.5 85.6 74.8 77.1 80.3 81.1 82.1 80.8 86.4 82.8 79.1 74.7 87.7 135.1

ICOUC S.2 90.5 90.3 86.E 88.2 85.6 79.9 78.0 81.1 81.3 82.3 82.9 84.3 80.9 78.1 73.0 88.1 135.5

1250u 6 8. 6H.8 89.0 88.C 88.0 85.7 81.2 79.7 64.0 85.7 87.4 86.9 87.7 84.2 81.2 74.1 90.6 138.013000 6.2 63.9 b3.4 61.9 81.7 78.6 74.0 76.4 79.9 82.4 84.4 85.0 85.7 81.9 79.2 72.7 88.5 135.9
;Cu00 ii.7 78.6 7 77 77.C 75.6 7.1.5 66.2 70.6 76.0 76.2 78.6 79.3 80.2 77.0 73.9 67.7 85.9 133.3

0%ERALL 55.7 100.5 99.6 Si.E 97.0 94.2 90.6 90.0 92.0 93.2 94.6 94.9 96.3 94.9 93.1 91.1 97.7 145.1

OISTANCE SIDELINE PERCEIVED NOJSE LEVELS

152.5 VETFRS IC.1 81.5 85.2 E7.1 b7.7 6.8 64.9 84.7 85.6 86.7 8712 86.8 87.4 84.5 78.4 71.0
CA



TABLE X. - Continued. NOISE OF QF-3 CONFIGURATION 38 - SUPPRESSOR A, FIRST INLET SECTION ACTIVE, FULLY ACTIVE EXHAUST

[Data adjusted to standard day of 150 C and 70 percent relative humidity. SPL referenced to 2x10-5 N/m 2 ; PWL referenced to 10 13 W.]

(c) 80 Percent speed; fan physical speed, 2815 rpm; fundamental blade passage frequency, 2486 hertz

HF-Ct~h(y ANGLE, DEG AVERAGE POWER
SPL LEVEL

IC 20 30C C 0O 60 10 80 93 100 110 120 130 140 150 160 (PWL)

1/3-LCTAVE BAND SCUND PRESSUPE LEVEL (SPL) ON 30.5-METER RADIUS

sC kC.' 14.8 it7.c 1.3 19.1 18.3 1E.4 76.1 78.3 78.4 79.8 79.7 81.1 81.6 83.3 83.8 79.5 126.9
t3 i.1 7..3 72.9 72.9 12.1 72.8 73.4 75.8 75.8 76.4 77.9 78.9 80.8 82.6 84.3 84.2 78.3 125.7
80 i4 .t tI. 73.1 72.6 7i.4 72. 7;.S 73.4 76.1 77.3 80.1 81.0 83.4 85.1 87.4 87.0 80.4 127.8

10C i9.4 78.9 78.8 4 .4 13.t 7t.4 7f.3 77.8 0.1 81.6 82.9 83.9 86.1 87.3 88.9 88.3 82.9 130.3
125 77.3 14.9 ;1.'4 15.d 7o.9 77.9 78.9 80.3 82.4 83.1 84.4 85.0 85.9 86.8 88.3 86.7 83.2 130.6
16C 47.4 7h.8 18.1 78.3 78.8 19.6 8C.2 80.9 82.7 83.1 83.4 83.5 84.2 84.9 85.7 83.3 82.3 129.7

200 77.3 77.6 11.5 1t.C 11.6 11.6 76.1 77.8 79.o 80.1 80.8 81.4 83.3 84.5 84.8 82.4 80.6 128.0
250 19.1 19.4 d7.9 7t.S 77.9 77.4 78.1 79.1 81.2 82.2 83.1 84.3 84.7 85.2 85.4 82.5 81.9 129.3
315 i1.3 78.6 16.3 li.t 18.8 79.1 71.8 80.3 82.3 82.8 82.8 83.2 84.0 84.5 84.3 81.5 81.8 129.2

,OC 81.4 19.5 18.7 77.5 71.1 78.0 78.4 79.9 81.5 82.7 83.7 84.1 84.5 84.5 83.5 80.1 81.9 129.3
'0C 8.6 81.6 79.9 18.? 76.4 78.7 79.7 80.4 82.4 83.4 84.1 84.5 84.6 83.9 82.7 79.3 82.3 129.7
b"C 8.3 81.6 1/.9 19.3 l78. 78.9 79.4 80.6 b2.4 63.6 84.8 85.4 85.6 84.3 82.4 78.3 82.7 L30.1

80C b3.7 81.6 8M.2 75.4 78.9 78.7 7S.4 80.6 82.2 83.7 84.6 85.7 86.4 84.9 82.1 78.5 82.9 130.3
100o0 8.6 82.6 d1.3 7S.4 1.6 19.1l 7i.6 80.8 62.8 84.3 84.4 85.4 86.4 85.3 81.4 77.8 83.1 130.5
1250 85.0 82.5 81.3 79.E 79.3 19.C 79.3 80.3 82.5 84.5 85.0 85.1 85.5 84.8 80.8 76.9 83.0 130.4

100hC 4.8 83.0 81.8 bC.t 79.5 78.b 78.3 79.5 81.8 83.6 84.5 84.1 85.1 83.1 82.0 76.4 82.4 129.8
2(J00 88.2 85.9 84.0 82.5 81.2 79.4 78.4 79.4 81.4 82.4 84.2 83.8 84.4 82.5 79.4 75.8 82.7 130.1
o0oC 9S.;2 3., 4.9 91.7 8.S 8bb.2 82.4 82.0 82.5 83.4 83.5 85.3 86.7 84.4 80.7 78.3 88.0 135.4

3150 88.6 88.7 87.3 b4.2 83.C 80.4 77.2 77.4 79.2 80.1 81.4 82.2 83.4 81.1 78.1 75.0 82.9 130.3
'oOC S1.3 90.S 89.8 87.1 84.9 82.6 78.4 77.4 79.6 80.1 81.3 81.4 82.9 81.4 78.4 75.2 84.6 132.0
5000C 3.1 94.1 93.8 91.4 90.1 67.4 83.3 78.8 60.8 80.8 81.9 82.1 83.8 82.7 80.3 75.4 88.2 135.6

6300 3.f 92.6 9.3 9C.3 89.S 87.3 80.E 7d.8 60.1 80.6 82.3 83.9 85.3 60.4 78.4 75.6 87.9 135.3
8000 92.8 94.4 94.3 92.8 92.3 90.8 83.6 81.0 63.1 83.8 85.6 87.3 89.3 85.3 82.1 77.3 91.2 138.6
C0000C 9). 92.4 92.2 9C.5 90.0 88.7 81.9 79.8 82.2 82.0 83.3 83.6 84.9 81.2 79.1 74.2 89.8 137.2

1390C sC.l 91.0 9L.8 90.1 90.C 68.C 83.7 81.8 85.2 86.2 88.4 d7.6 87.7 84.0 81.7 74.7 92.1 139.5
iht000 b4.0 85.8 at.2 84.2 84.8 83.3 78.0 79.8 83.7 85.2 87.2 87.5 87.9 83.5 81.2 74.0 91.2 138.6
')000 1b.5 80.0 8C.5 7S.3 18.7 76.3 73.6 75.8 80.5 82.0 82.3 82.8 83.0 80.0 77.7 70.1 89.3 136.7

LFAIL 101.1 i02.3 102 1 IOC.1 99.4 97.7 94.G 93.6 95.9 96.9 98.1 98.6 99.6 98.4 97.8 95.7 100.5 147.9

[STlANCE SIDELINE PERCEIVED NOISE LEVELS

15;.5 ETEAcS 2-.4 3.-1 9.o S0.5 1S.4 0S.6 88.9 89.3 90.8 91.6 91.8 91.9 91.6 88-1 82.7 75.0



TABLE X. - Concluded. NOISE OF'QF-3 CONFIGURATION 38 - SUPPRESSOR A, FIRST INLET SECTION ACTIVE, FULLY ACTIVE EXHAUST

[Data adjusted to standard day of 150 C and 70 percent relative humidity. SPL referenced to 2x10 - 5 N/m 2 ; PWL referenced to 10-13 W]

(d) 90 Percent speed; fan physical speed, 3158 rpm; fundamental blade passage frequency, 2789 hertz

HL E FCY ANGLE. DEG AVERAGE POWER
SPL LEVEL

IC 20 30 4C 0 0O 70 80 90 100 110 120 130 140 150 160 (PWL)

1/3-CLIAVE AND SLUNG PRESSURE LEVEL (SPL) CN 30.5-METER RADIUS

5C 6C.S 11.1 /9.? 17.4 8C.S 18.S 80.4 81.1 dL.2 80.6 81.2 83.2 84.4 85.2 87.7 88.8 82.6 130.0
63 i5.4 71.' 7It. 75.9 10.7 1c.2 71.2 77.2 18.1 79.1 80.6 82.7 84.4 86.6 88.7 89.3 82.1 129.5
8C iE.L 7t.5 14.1 i4.8 75.C 75.8 75.6 71.0 18.7 60.3 82.2 84.6 87.5 89.5 91.5 91.4 84.2 131.6

IOC t6.7 d.0O 82.C 8C.4 dO.5 176. 8C.4 8e.5 82.7 84.2 86.4 87.6 90.2 91.5 93.4 92.7 86.9 134.3
125 b0.4 7d.2 1.2 79.0 dO.2 81.4 82.2 84.0 85.2 86.4 87.9 89.3 90.2 91.9 93.2 90.6 87.3 134.7
ILC 4CC.i 8C.2 81.2 81.C 62.2 83.2 84.C d5.0 85.2 86.3 86.5 87.9 88.5 89.7 90.7 87.9 86.2 133.6

2CC kC.3 C.1 8C.8 8C.6 81.C .2 81.i 81.3 82.2 83.2 83.1 86.1 87.5 88.8 89.7 86.9 84.5 131.9
25G 1.4 81.4 81. 80C.I 8C.2 0*.4 81.4 82.4 64.2 85.4 87.1 88.3 88.9 90.1 90.1 87.1 85.8 133.2
I15 t4.8 82.6 t1.8 81.4 82.5 82.9 63.4 83.9 84.6 85.8 86.4 87.5 88.4 89.4 88.8 85.0 85.7 133.1

400C 2.2 b1.1 a1.0 81.2 d1.C tl.5 82 3 83.3 84*8 86.2 87.3 8d79 88.7 8592 88*0 84.4 85.7 133.1
50C 63.1 82.1 81.5 81.3 81.5 86.5 d3.5 d4.1 86.0 86.8 87.8 88.1 88.6 88.3 87.1 83.5 85.9 133.3
63C0 6.2 84.4 o2.5 E2.C 82.4 . 2.2 83.2 84.5 86.2 b7.2 88.9 89.1 89.4 87.9 86.4 82.6 86.4 133.8

800 0 6.2 83.8 d8.7 82.3 82.C 8 .2 83.5 84.5 86.0 87.3 88.5 89.4 90.2 88.0 86.0 82.4 86.5 133.9
10D0 88.2 b4.9 b4.0 62.4 82.2 83.C 84.C 84.5 86.7 88.7 88.4 89.1 90.2 88.0 85.5 81.9 86.8 134.2
1250 88.0 85.8 84.3 83.1 82.8 82.e 84.0 84.6 80.b 88.3 88.6 89.1 89.3 87.1 84.6 80.7 86.7 134.1

ibOC 87.2 8b.6 83.5 83.4 82.1 d2.1 82.7 84.4 86.b 88.1 88.2 88.5 88.7 86.1 83.7 80.1 86.2 133.6
;000 816.0 87.5 85. 84.0 b2. 82.C 82.C 84.1 86.3 87.1 88.5 87.6 88.8 85.6 83.3 79.4 86.2 133.6
0500 93.2 54.0 93.2 92.5 89.4 87.7 84.3 84.5 65.5 80.0 87.8 88.6 88.5 85.5 82.8 79.9 88.9 136.3

3150 S9.8 93.6 92.te 2.1 89.1 87.1 83.6 82.9 84.1 85.1 86.1 87.5 88.8 85.8 82.8 79.3 88.5 135.9
4000 91.8 91.5 90.2 b8.5 o6.7 84.3 82.3 81.5 83.2 84.0 85.3 85.3 86.6 84.1 81.7 77.2 86.6 134.0
500C 94.1 94.3 92.1 9C.1 89.C 86.3 84.1 81.1 83.1 83.3 84.9 84.6 85.8 83.4 81.6 76.5 88.1 135.5

tO00 2.9 933.1 92.1 9C.8 90.9 b88. 83.6 82.4 83.6 83.4 85.1 86.4 87.3 82.8 80.8 77.0 89.3 136.7
8000C 2.7 9+.4 93.6 9Y.1 90.5 89.1 84.1 82.9 80.3 86.4 88.3 89.4 90.4 86.3 83.5 78.8 91.3 138.7
1COOC ,C.8 92.2 91.6 t69. 89.1 81.8 82.7 81.7 83.9 83.7 84.9 85.1 86.1 83.4 81.3 75.8 89.8 137.2

1250C 89.6 90.3 90.6 65.5 89.3 88.0 84.5 82.9 do.1 87.0 89.0 88.0 87.8 84.3 82.8 75.6 92.1 139.5
I000 O..8 87.0 86.6 65.3 d5.8 84.5 80C.6 82.6 d5. 86.3 88.2 88.5 88.3 84.1 82.0 75.4 92.3 139.7
;COOC 7.4 bC.8 81.4 80.C 19.0 78.0 17.0 799 33 8 84.8 84.5 84.5 84.3 81.2 79.4 72.5 91.3 138.7

0 FRAtL 102.9 104.2 102.3 101.0 99.9 9.6 97.C 97.3 99.0 100.1 101.2 101.9 102.7 101.9 101.9 99.9 102.3 149.7

G;ISIANCE SIDELINE PERCEIVED NOISE LEVELS

1b.5 PETFRS 74.1 b5.2 k6.7 92.I 92.5 92.7 51I9 92o7 94.2 94.9 95.7 55.6 94.9 91.0 86.3 78.4
-ZR



O0 TABLE XI. - NOISE OF QF-3 CONFIGURATION 39 - SUPPRESSOR A, FIRST TWO INLET SECTIONS ACTIVE, FULLY ACTIVE EXHAUST

[Data adjusted to standard day of 150 C and 70 percent relative humidity. SPL referenced to 2x10 - 5 N/m 2 ; PWL referenced to 10- 13 W

(a) 60 Percent speed; fan physical speed, 2155 rpm; fundamental blade passage frequency, 1903 hertz
FREQUENCY ANGLE, DEG AVERAGE POWER

SPL LEVEL10 20 30 40 50 60 70 80 90 100 110 120 13C 140 150 160 (PWL)

1/3-OCTAVE BAND SOUND PRESSURE LEVEL (SPL) ON 30.5-METER RADIUS

50 70.0 67.5 69.2 67.5 68.4 69.4 70.4 70.7 69.9 68.9 70.5 72.6 71.4 73.2 75.4 75.1 71.0 118.463 68.9 67.5 68.0 67.4 67.7 68.2 70.0 68.4 67.5 67.4 69.0 70.9 70.7 72.7 74.7 75.2 70.0 117.480 71.7 70.9 69.2 70.7 69.4 68.5 70.4 68.7 68.7 69.0 70.9 73.1 73.5 74.7 76.2 76.7 71.7 119.1

100 69.4 67.9 68.4 66.6 68.4 68.9 69.7 69.9 69.9 71.2 73.1 74.8 75.6 76.4 78.6 77.6 72.9 120.3125 70.2 70.0 68.7 69.2 69.7 71.3 70.8 71.3 72.3 72.8 74.5 75.3 75.7 76.7 78.0 77.4 73.6 121.0160 71.4 70.7 71.2 70.6 71.1 71.6 71.6 72.2 72.7 73.4 73.6 75.0 73.9 74.9 75.9 74.8 73.1 120.5

200 74.3 76.3 71.6 72.6 71.6 70.6 73.8 70.8 71.6 71.3 71.1 73.2 72.6 73.4 74.8 73.7 72.3 119.7250 73.3 73.9 71.8 70.3 69.9 69.1 69.1 70.1 71.3 72.6 74.3 75.4 75.3 75.4 75.6 73.5 72.9 120.3315 76.1 74.5 73.3 71.1 71.8 71.5 71.5 72.5 73.0 74.1 74.8 75.4 75.0 74.6 74.6 73.2 73.6 121.0

400 76.9 75.0 73.2 71.7 71.0 70.5 70.5 71.4 72.5 74.0 75.4 75.6 76.0 75.7 74.5 71.8 73.8 121.2500 77.5 75.8 74.3 73.5 72.3 71.8 71.7 72.5 73.5 75.5 76.2 76.6 76.3 75.7 73.7 71.2 74.6 122.0630 77.4 76.6 74.9 73.3 72.6 71.4 71.3 72.4 73.9 75.6 77.4 77.7 77.8 77.6 74.1 71.0 75.3 122.7

800 78.6 78.1 76.8 74.4 72.9 71.8 71.3 72.4 73.9 75.3 76.8 78.5 78.9 79.3 73.9 70.6 75.9 123.31000 79.8 77.0 75.7 73.8 71.8 71.3 71.5 72.2 73.7 75.3 77.0 76.9 78.3 79.3 74.0 70.9 75.5 122.91250 77.2 76.1 75.3 73.1 71.1 70.6 70.1 70.9 72.6 75.1 76.2 76.2 76.6 77.4 73.1 69.1 74.5 121.9

1600 8C.9 80.4 78.8 77.3 74.9 72.9 70.4 70.4 71.4 73.6 75.1 74.7 75.6 75.8 71.8 68.7 75.1 122.52000 87.8 90.0 86.1 84.6 82.3 78.5 7;.6 73.6 73.6 75.0 76.0 75.7 78.1 78.8 75.1 72.9 81.0 128.42500 79.1 79.9 78.7 76.2 73.9 71.4 65.1 68.2 69.6 71.1 72.4 72.0 72.9 73.4 68.7 65.8 73.7 121.1

3150 82.1 82.3 81.1 78.8 76.4 73.1 68.9 68.2 69.7 71.1 71.9 72.2 73.1 72.7 69.3 66.5 75.5 122.94000 87.5 87.6 86.8 85.0 81.8 78.0 73.0 70.8 71.4 72.8 73.6 73.7 75.6 76.0 73.0 70.2 80.6 128.05000 86.3 86.3 85.0 82.8 80.7 76.9 72.5 69.2 71.3 72.3 73.8 73.2 75.7 76.0 72.7 67.8 79.6 127.0

6300 87.3 88.4 87.4 85.4 84.5 80.7 73.9 71.5 72.9 74.1 76.1 77.9 80.4 77.2 73.9 70.2 82.7 130.18000 86.3 88.3 87.8 86.5 84.8 81.5 74.4 73.7 78.1 78.2 79.7 81.5 83.3 80.8 76.7 71.6 84.6 132.010000 86.7 87.7 88.0 87.2 86.9 85.6 78.3 75.8 79.6 79.6 81.1 81.1 82.6 79.9 77.0 70.9 86.5 133.9

12500 85.1 85.2 85.6 84.5 85.1 82.7 75.0 73.9 79.3 81.1 83.1 82.8 84.1 81.6 79.2 71.5 86.8 134.216000 75.9 77.2 76.5 74.2 74.0 70.4 6t.3 67.1 71.5 74.6 77.0 77.3 78.8 76.2 73.8 66.5 81.1 128.520000 70.4 71.4 70.9 68.6 67.1 62.5 55.7 60.2 66.3 68.8 70.2 70.6 71.7 69.9 66.4 59.7 77.4 124.8

OVERALL 96.3 97.1 96.0 94.5 93.3 90.9 85.3 85.7 87.8 89.0 90.5 91.0 92.1 91.2 89.3 87.0 93.7 141.1

CISTANCE SIDELINE PERCEIVED NOISE LEVELS

152.5 METERS 67.7 79.2 81.9 83.7 83.9 82.6 80.3 80.2 81.3 82.5 83.1 82.5 82.4 80.5 74.5 67.3



TABLE XI. - Continued. NOISE OF QF-3 CONFIGURATION 39 - SUPPRESSOR A,

FIRST TWO INLET SECTIONS ACTIVE, FULLY ACTIVE EXHAUST

[Data adjusted to standard day of 150 C and 70 percent relative humidity. SPL referenced to 2x10 -5 N/m2; PWL referenced to 10- 13 W.]

(b) 70 Percent speed; fan physical speed, 2513 rpm; fundamental blade passage frequency, 2219 hertz
FREOUENCY ANGLE, DEG AVERAGE POWER

SPL LEVEL
10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 (PWL)

1/3-OCTAVE BAND SOUND PRESSURE LEVEL (SPL) ON 30.5-METER RADIUS

50 77.7 75.7 74.2 74.7 73.7 76.0 73.9 73.7 74.7 76.0 76.2 78.1 77.5 78.2 80.5 81.1 76.5 123.9
63 75.5 74.3 73.8 73.8 72.0 73.5 72.0 71.5 72.2 73.7 75.0 76.9 77.2 78.3 80.2 80.7 75.4 122.8
80 77.5 75.2 77.8 72.5 73.2 72.5 73.2 71.8 72.7 75.3 76.3 77.9 79.2 80.5 82.3 82.2 76.9 124.3

100 75.5 73.9 73.4 71.9 71.2 72.7 73.4 73.2 74.9 76.7 77.9 79.6 81.0 82.0 83.9 83.4 78.0 125.4
125 75.2 75.0 75.2 74.2 74.0 75.0 75.9 76.7 76.7 79.0 79.4 81.3 81.7 82.4 83.9 83.1 79.1 126.5
160 76.6 75.4 75.9 75.6 75.7 76.6 77.1 77.2 77.2 78.4 79.1 80.1 79.9 8C.9 81.6 80.4 78.4 125.8

200 76.2 76.0 75.3 74.3 74.0 74.8 74.5 74.7 74.5 75.3 76.5 77.2 77.8 79.5 79.8 78.4 76.3 123.7
250 78.5 77.8 76.2 75.7 76.8 73.8 7'.2 74.7 75.8 77.2 78.8 79.9 80.5 80.8 80.7 78.0 77.8 125.2
315 77.9 77.2 76.2 75.5 76.0 75.4 75.0 76.7 77.5 78.0 79.0 80.1 80.0 8C.2 79.7 77.1 78.0 125.4

400 80.0 79.1 77.3 75.9 75.6 74.9 74.4 75.9 76.8 77.9 79.1 80.4 80.6 80.4 78.9 76.2 78.1 125.5
500 80.7 79.9 78.0 76.5 76.2 75.9 75.7 76.9 78.2 79.4 80.5 81.1 80.7 80.2 78.5 75.4 78.8 126.2
630 81.5 79.5 78.2 77.0 76.5 75.2 75.5 76.2 77.9 79.7 81.4 81.8 81.4 80.9 77.9 75.1. 79.1 126.5

800 81.4 79.4 78.4 77.4 76.4 75.4 75.2 76.5 77.7 79.5 81.0 82.1 82.7 82.2 77.9 74.6 79.4 126.8
1000 85.4 80.9 78.9 76.9 76.4 76.3 75.3 76.9 77.8 79.8 80.9 81.3 82.3 82.6 77.8 74.6 79.6 127.0
1250 80.7 79.2 77.5 76.2 75.2 74.8 71.2 75.2 77.0 79.5 80.5 80.8 81.2 81.5 76.8 73.1 78.6 126.0

1600 85.6 80.8 79.1 77.6 76.6 75.0 73.8 74.4 76.6 78.9 79.9 79.5 80.6 79.8 75.4 72.3 78.5 125.9
2000 89.3 87.3 85.5 84.3 81.7 79.5 75.7 75.7 77.2 78.3 79.8 79.9 81.2 80.8 76.0 73.6 81.4 128.8
2500 85.0 86.7 84.7 83.7 80.7 78.7 74.5 74.4 75.4 76.4 77.9 78.6 80.0 79.5 75.2 71.9 '80.2 127.6

3150 85.1 84.6 83.1 80.7 78.4 75.9 72.1 72.1 74.2 75.2 76.6 77.2 78.2 76.9 73.4 70.3 78.5 125.9
4000 89.2 89.4 88.1 85.2 82.6 79.9 74.7 73.0 74.9 76.2 77.0 77.8 79.5 78.4 74.9 71.8 82.2 129.6
5000 89.1 89.6 88.3 86.0 83.5 80.6 75.1 73.0 74.8 75.8 77.0 77.1 79.1 78.4 75.6 71.6 82.8 130.2

6300 89.8 90.8 90.4 88.0 87.8 84.6 77.4 75.5 75.6 76.8 78.5 80.3 E2.3 78.0 75.3 72.4 85.5 132.9
8000 88.7 90.7 90.2 88.5 87.0 84.6 77.3 75.5 78.7 79.2 81.0 83.3 85.0 81.6 78.0 73.2 86.6 134.0
10000 87.8 88.9 88.8 87.1 86.2 84.6 77.3 75.7 78.9 78.6 80.4 80.4 81.6 79.0 75.6 70.5 86.3 133.7

12500 87.5 87.9 88.2 87.5 87.5 87.0 83.2 77.2 81.6 82.8 84.5 83.7 84.5 81.3 78.7 72.0 89.1 136.5
16000 79.9 81.1 80.8 79.0 79.4 77.0 73.5 72.5 76.7 79.5 81.7 81.4 81.8 79.0 75.6 69.1 85.4 132.8
20000 74.6 75.8 75.0 73.5 71.7 68.8 63.4 66.6 71.9 73.8 75.1 75.2 75.8 73.3 70.1 63.6 82.0 129.4

OVERALL 99.0 99.0 98.2 96.5 95.4 93.7 89.7 89.4 91.1 92.5 93.8 94'.5 95.3 94.6 93.3 91.7 96.3 143.7

CISTANCE SIDELINE PERCEIVED NOISE LEVELS

152.5 METERS 70.5 79.6 83.9 85.4 86.0 85.6 83.3 83.7 85.2 86.3 87.2 86.9 8e.5 83.9 77.9 70.5



CAI TABLE XI. - Continued. NOISE OF QF-3 CONFIGURATION 39 - SUPPRESSOR A,

FIRST TWO INLET SECTIONS ACTIVE, FULLY ACTIVE EXHAUST

[Data adjusted to standard day of 150 C and 70 percent relative humidity. SPL referenced to 2x10 - 5 N/m2; PWL referenced to 10-13 W.]

(c) 80 Percent speed; fan physical speed, 2870 rpm; fundamental blade passage frequency, 2535 hertz

FREOUENCY ANGLE, DEG AVERAGE POWER
SPL LEVtL

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 (PWL)

1/3-OCTAVE BAND SOUND PRESSURE LEVEL (SPL) ON 30.5-METER RADIUS

50 83.3 77.7 81.8 82.2 84.8 82.0 78.3 80.7 79.0 78.0 81.7 81.4 81.0 82.7 84.8 85.2 81.7 129.1
63 72.8 75.6 74.5 74.5 75.0 74.0 7f-.3 74.5 75.8 75.8 77.0 79.2 80.5 82.3 84.3 85.0 78.4 125.8
80 76.3 75.1 73.8 73.0 73.6 73.3 72.6 74.1 75.1 76.3 78.0 80.2 82.8 84.8 86.6 86.7 79.8 127.2

100 79.0 77.5 73.8 75.3 74.2 75.3 75.7 77.5 79.3 80.3 82.0 63.8 E5.3 86.7 88.5 88.0 82.3 129.7
125 77,3 75.4 75.4 76.3 76.4 78.1 77.8 79,9 80.4 82.4 82.8 85.0 85.4 87.1 88.6 87.3 82.9 130.3

160 78.2 77.0 78.4 77.9 78.9 80.0 83.2 81.0 81.5 82.5 83.0 84.3 84.0 85.5 86.5 84.6 82.4 129.8

200 77.6 78.0 77.5 78.0 77.8 78.1 78.5 78.8 78.6 79.5 80.3 81.6 82.6 84.3 84.8 83.0 80.5 127.9
250 78.8 78.8 77.8 77.3 77.5 77.3 77.0 78.3 79.8 81.0 82.5 83.6 84.3 85.5 85.8 82.9 81.5 128.9
315 79.5 79.0 78.3 78.0 79.0 79.3 79.8 80.2 81.5 82.2 82.7 83.9 84.3 84.5 84.3 81.5 81.8 129.2

400 81.1 79.8 79.5 78.3 77.8 78.3 78.5 79,3 80.8 82.1 82.6 83.9 84.6 84.8 83.5 80.7 81.7 129.1
500 83.3 80C.9 79.9 79.1 78.9 79.1 73.6 80.8 82.4 83.1 84.1 84.5 84.4 84.1 82.4 79.6 82.3 129.7
630 83.5 81.0 79.9 79.4 79.0 79.2 79.2 80.4 81.9 83.9 85.0 85.5 85.4 84.4 82.0 79.1 82.7 130.1

800 83.4 81.2 79.7 79.4 79.0 79.2 79.2 80.2 81.7 83.4 84.4 85.8 86.7 E5.5 82.0 78.9 82.9 130.3
1000 85.6 82.2 80.6 79.4 78.7 79.1 79.4 80.2 82.4 83.9 84.6 85.3 86.4 85.6 81.6 78.6 83.0 130.4
1250 83.6 81.3 80.3 79.0 78.6 78.5 79.0 79.5 82.1 84.3 84.8 84.9 85.3 85.3 81.1 77.2 82.7 130.1

1600 83.7 81.4 80.4 79.2 78.2 78.1 77.6 79.2 81.7 83.7 84.2 84.5 85.2 83.7 80.1 76.3 82.2 129.6
2000 84.0 82.7 81.4 80.1 78.7 77.7 75.7 78.2 80.5 82.4 83.9 83.5 84.4 82.9 79.2 76.1 81.7 129.1
2500 89.9 90.4 89.6 89.9 87.4 84.6 8.4 80.1 80.9 81.9 83.3 84.7 87.1 84.8 80.4 77.2 85.8 133.2

3150 86.5 85.4 84.4 82.0C 80.5 78.2 75.7 76.2 78.2 79.7 80.7 81.6 83.0 8C.9 78.0 74.1 81.3 128.7
4003 89.9 88.2 87.2 95.1 82.8 80.1 75.4 75.7 77.7 79.2 80.6 81.0 82.4 80.6 77.9 73.8 82.8 130.2
5000 91.4 91.6 91.3 90.3 88.4 85.4 81.4 77.4 78.9 79.6 80.9 81.0 83.3 81.7 79.2 74.5 86.4 133.8

6300 89.8 91.0 90.1 88.0 87.6 84.6 78.1 76.8 78.0 79.0 80.6 82.1 83.5 79.1 77.0 73.9 85.8 133.2
8000 91.1 92.6 92.8 91.1 90.4 88.4 81.6 79.4 81.1 82.3 83.9 86.3 88.1 83.9 80.6 76.1 89.5 136.9

10000 89.0 89.8 90.2 88.0 87.7 86.0 73.9 77.4 79.3 79.5 81.0 81.2 82.5 79.5 77.5 72.0 87.4 134.8

12500 87.9 88.6 88.7 88.0 88.5 87.2 83.8 79.0 81.6 83.7 85.5 84.4 84.5 81.5 79.8 72.3 89.7 137.1
16000 81.6 83.1 83.1 81.4 82.4 80.4 7.8 76.1 79.3 82.4 84.3 84.3 84.3 80.5 78.4 71.3 88.1 135.5
20000 75.8 76.9 77.1 75.8 74.9 72.9 63.4 71.2 75.7 77.9 78.8 79.0 79.3 76.2 74.0 66.7 85.4 132.8

OVER AL L ICC.1 100.1 99.8 98.5 97.8 96.1 92.8 93.0 94.6 96.0 97.1 97.9 98.8 98.2 97.6 95.9 98.8 146.2

DISTANCE SIDELINE PERCEIVED NOISE LEVELS

157.5 METERS 70.9 81.5 86.2 89.1 89.7 89.3 87,5 88,1 89.6 90.7 91.4 91.5 91,6 88.2 82.5 74.8



TABLE XI. - Concluded. NOISE OF QF-3 CONFIGURATION 39 - SUPPRESSOR A,

FIRST TWO INLET SECTIONS ACTIVE, FULLY ACTIVE EXHAUST

[Data adjusted to standard day of 150 C and 70 percent relative humidity. SPL referenced to 2x10 - 5 N/m 2; PWL referenced to 10 - 1 3 W.]

(d) 90 Percent speed; fan physical speed, 3228 rpm; fundamental blade passage frequency, 2851 hertz

FPEOUIFNCY ANGLE, DEG AVERAGE POWER
SPL LEVEL

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 (PWL)

1/3-OCTAVE BAND SOUND PRESSURE LEVEL (SPL) ON 30.5-METER RACIUS

50 84.2 79.2 82.1 80.L 82.9 81.9 83.9 81.4 83.7 82.2 81.7 83.3 84.1 86.4 88.1 88.5 83.5 130.9
63 77.3 78.4 77.6 77.3 77.9 78.1 79.4 78.9 79.3 79.8 80.9 82.2 84.1 86.8 87.6 88.8 82.1 129.5
80 78.2 77.2 75.2 75.4 76.4 76.9 75.9 77.5 78.0 80.5 82.5 84.8 86.9 89.0 91.5 91.2 84.1 131.5

100 84.6 81.3 79.6 79.6 78.9 79.6 79.4 80.9 82.6 84.4 86.1 87.7 89.4 92.4 93.3 92.8 86.8 134.2
125 80.4 79.2 78.7 79.9 80.2 81.4 82.2 83.7 84.9 86.7 87.4 89.2 90.4 92.1 93.4 91.3 87.4 134.8
160 80.0 80.4 81.5 81.5 83.0 83.9 83.9 84.9 85.5 86.5 87.0 88.1 88.9 9C.0 90.9 88.4 86.5 133.9

200 80.7 80.7 81.1 81.2 81.6 82.1 82.2 82.6 82.7 83.4 84.7 85.8 87.7 88.7 89.2 86.8 84.7 132.1
250 80.2 80.6 80.7 80.4 80.9 80.7 81.4 82.6 83.6 85.2 86.9 88.2 89.6 90.2 90.4 87.3 85.9 133.3
315 86.1 83.3 82.1 82.3 83.5 83.1 83.8 84.1 84.8 86.6 87.1 87.9 E8.8 89.3 89.0 86.0 86.1 133.5

400 82.4 81.6 81.7 81.6 81.7 82.2 82.4 83.6 84.9 86.2 87.6 88.5 88.7 8E.9 88.4 84.9 85.9 133.3
500 83.4 82.3 81.7 81.8 82.5 82.5 83.8 85.0 86.0 87.3 88.2 88.3 88.7 88.3 87.3 83.6 86.2 133.6
630 85.2 83.5 82.5 82.2 82.3 82.7 83.3 85.0 85.8 88.0 89.3 89.6 89.5 88.2 86.5 83.4 86.7 134.1

800 86.4 83.5 82.2 82.0 82.5 82.4 83.5 84.7 85.9 87.5 88.7 90.0 90.0 88.5 86.4 82.9 86.7 134.1
1000 88.5 85.5 83.3 82.2 82.3 83.0 8!.0 85.3 87.0 88.7 89.2 89.9 90.3 88.2 85.7 82.7 87.1 134.5
1250 87.9 85.1 83.1 82.4 82.4 82.4 83.7 85.1 87.2 88.6 89.2 89.3 89.6 87.2 85.1 81.5 86.9 134.3

1600 E6.6 84.1 82.6 82.5 81.6 81.8 82.6 84.1 86.6 88.1 88.5 88.7 89.0 86.1 84.1 80.7 86.2 133.6
2000 86.1 84.6 83.5 82.3 81.5 81.3 81.8 84.1 85.8 87.1 89.1 87.9 88.8 85.8 83.5 '79.7 86.0 133.4
2500 89.8 89.5 83.3 86.7 85.3 83.7 81.8 83.3 84.7 85.7 87.8 88.6 88.7 85.5 82.8 79.2 86.6 134.0

3150 92.7 92.4 91.7 90.2 88.7 86.2 83.4 83.2 84.4 85.0 86.7 89.2 89.9 86.9 83.4 80.6 88.3 135.7
4000 90.6 89.3 87.8 86.8 84.6 82.3 8).8 80.7 82.8 83.6 84.9 85.0 86.6 83.7 81.1 77.0 85.4 132.8
5000 92.1 91.8 89.8 88.0 86.8 84.3 82.1 80.0 82.1 82.6 84.6 83.9 85.0 83.0 81.0 75.9 86.4 133.8

6300 91.9 92.7 91.7 90.2 89.9 86.9 82.7 81.4 81.9 82.5 84.4 85.2 86.1 82.0 79.9 76.3 88.2 135.6
8000 91.3 93.1 92.1 90.9 89.1 87.3 82.8 81.6 84.2 84.7 87.0 88.0 89.0 84.7 81.9 77.4 89.8 137.2

10000 89.1 90.3 90.0 88.1 87.2 85.2 81.0 79.7 81.8 81.8 83.5 83.7 84.4 82.0 79.8 74.2 88.0 135.4

12500 87.9 88.7 88.2 87.7 87.4 85.8 82.1 80.5 83.2 84.6 86.2 85.6 85.0 81.9 79.9 73.2 89.8 137.2
16000 83.4 84.9 84.7 83.4 83.7 82.1 78.1 79.4 81.4 83.2 85.7 85.5 84.7 81.1 79.1 72.6 89.5 136.9
20000 76.6 77.9 78.1 77.1 76.2 74.4 73.7 75.6 78.8 80.3 81.1 80.6 80.4 77.3 75.4 68.6 87.4 134.8

nVERALL 101.8 101.5 100.5 99.4 98.7 97.5 95.4 97.1 98.6 99.8 101.1 101.8 102.5 102.0 101.9 100.0 101.2 148.6

DISTANCE SIDELINE DERCEIVED NOISE LEVELS

• 152.5 METERS 72.6 83.4 88.2 90.5 91.8 91.8 91.4 92.3 93.9 94.8 95.8 96.C 95.3 91.4 86.5 78.6



Ci
TABLE XII. - NOISE OF QF-3 CONFIGURATION 40 - SUPPRESSOR A, FULLY ACTIVE INLET, FULLY ACTIVE EXHAUST

[Data adjusted to standard day of 150 C and 70 percent relative humidity. SPL referenced to 2x10 - 5 N/m2; PWL referenced to 10-13 W.

(a) 60 Percent speed; fan physical speed, 2148 rpm; fundamental blade passage frequency, 1897 hertz

FREOQUENCY ANGLE, DfG AVERAGE POWER
SPL LEVEL

10 20 30 40 50 60 70 80 90 100 110 12C 130 140 150 160 (PWL)

1/3-OCTAVE BAND SOUND PRESSURE LEVEL (SPL) ON 30.5-METER RACIUS

50 6q.1 67.3 69.1 67.0 66.8 67.1 67.3 67.8 68.3 68.5 69.0 70.7 70.6 71.0 73.5 74.7 69.4 116.863 68.6 68.6 67.8 67.4 66.4 66.4 65.9 66.3 66.4 66.9 67.6 69.2 70.6 71.4 73.6 73.8 68.8 116.2
80 72.4 71.1 69.8 70.1 69.3 67.8 68.4 67.9 68.6 68.3 69.9 71.2 72.9 73.9 75.6 76.5 71.j 118.4

100 69.4 68.9 68.9 68.8 68.9 68.8 68.8 69.4 70.6 71.3 72.4 73.2 74.9 76.3 77.4 76.7 72.4 119.8125 71.3 70.6 69.9 70.1 70.3 7u.4 71.3 71.3 72.3 73.4 73.8 75.0 75.8 75.9 76.8 75.8 73.3 120.7160 71.8 72.4 71.8 71.6 72.3 71.3 71.8 72.3 72.9 73.6 73.4 74.0 73.9 74.3 74.8 73.7 73.0 120.4

200 73.1 75.8 70.9 73.3 72.4 70.9 70.6 70.9 71.8 71.1 71.1 72.3 72.6 73.4 73.8 71.5 72.1 119.5250 73.0 74.0 72.0 70.8 70.0 70.2 73.0 71.7 72.3 72.8 74.0 75.1 75.8 75.0 74.3 72.4 73.0 120.4315 75.3 74.5 73.3 71.3 72.0 72.5 72.1 73.1 73.3 73.8 74.1 75.1 74.6 74.3 74.0 71.2 73.5 120.9

400 77.2 75.5 73.2 72.2 71.7 71.2 71.7 71.8 73.2 74.0 75.3 75.4 16.5 75.5 74.0 71.2 74.0 121.4500 77.4 75.7 74.0 73.5 72.4 71.9 72.4 73.0 74.4 75.0 76.2 76.4 76.4 75.4 73.5 70.4 74.6 122.0
630 77.6 76.5 74.3 73.3 72.3 71.5 71.5 72.9 74.3 75.6 77.1 77.6 78.0 76.8 73.8 70.3 75.2 122.6

q03 79.1 78.0 75.8 74.1 72.6 71.5 71.5 72.3 74.1 75.3 77.1 77.7 79.5 78.8 73.8 70.2 75.8 123.2
1000 80.0 76.5 74.1 72.3 71.5 71.1 71.3 72.0 73.6 75.5 76.6 76.2 78.3 78.5 74.0 70.3 75.1 122.51250 76.8 74.3 72.6 71.3 70.3 69.8 69.9 71.1 72.6 74.6 75.8 76.2 76.9 77.3 72.6 68.8 74.L 121.5

1600 78.8 78.0 76.7 75.2 72.7 70.8 69.3 69.8 71.0 73.3 74.5 74.3 75.3 74.7 71.0 68.1 73.8 121.22000 82.6 84.9 82.7 80.4 78.4 74.4 71.7 71.1 72.1 73.1 74.1 75.7 76.6 76.7 72.2 71.6 77.4 124.8
2500 76.5 76.3 74.3 73.3 7C.6 68.0 65.1 66.8 69.3 70.3 72.1 71.6 73.0 72.1 68.1 65.2 71.6 119.0

3150 80.6 80.7 78.9 76.6 74.2 70.6 65.9 67.4 69.5 70.7 71.5 71.8 73.2 71.9 68.7 66.1 74.0 121.4
4300 86.2 87.4 84.7 83.4 80.2 76.5 71.0 69.9 71.4 72.4 72.7 73.5 75.5 75.4 72.4 69.8 79.4 126.85000 85.8 86.0 83.8 81.7 79.7 75.7 71.2 69.5 71.3 72.3 73.5 73.3 76.0 75.7 73.0 68.3 78.9 126.3

6300 87.6 89.0 87.3 85.1 84.7 80.2 73.6 72.3 74.2 74.7 76.5 79.0 81.C 77.5 74.6 71.1 82.9 130.38000 87.0 89.2 88.2 86.7 85.2 82.1 7't.6 74.6 79.1 79.2 80.2 82.2 84.5 81.2 77.7 72.7 85.2 132.6
10000 87.5 89.3 89.5 89.2 88.9 87.7 79.1 78.0 81.0 80.7 82.2 82.7 84.2 80.5 77.9 72.7 88.2 135.6

12500 87.9 87.5 87.7 87.5 87.8 87.0 78.5 76.7 82.0 83.0 85.2 84.7 85.8 82.
8  

80.5 73.4 89.3 136.716000 78.4 79.4 78.8 77.7 77.6 74.6 67.7 70.5 74.7 77.4 79.6 80.0 81.1 78.4 75.9 69.6 83.8 131.2
20000 72.4 73.7 73.1 71.9 69.6 65.6 59.9 64.2 69.7 71.4 72.7 73.4 74.4 71.5 69.0 62.4 80.0 127.4

OVERALL c6.1 97.0 95.9 94.8 94.1 92.3 86.5 86.3 88.8 89.6 91.1 91.6 S3.C 91.2 89.1 86.4 94.8 142.2

CISTANCE SIDELINE PERCEIVED NOISE LEVELS

152.5 METFRS 65.0 76.4 79.9 82.3 82.6 81.4 79.0 79.4 81.1 81.9 82.3 82.3 82.0 79.4 73.2 66.3



TABLE XII. - Continued. NOISE OF QF-3 CONFIGURATION 40 - SUPPRESSOR A, FULLY ACTIVE INLET, FULLY ACTIVE EXHAUST

[Data adjusted to standard day of 150 C and 70 percent relative humidity. SPL referenced to 2x10 - 5 N/m2; PWL referenced to 10 - 13 W.]

(b) 70 Percent speed; fan physical speed, 2504 rpm; fundamental blade passage frequency, 2211 hertz

FRF0IUENCY ANGLE, DEG AVERAGE POWER
SPL LEVEL

10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 160 (PWL)

1I3-OCTAVE BAND SOUND PRESSURE LEVEL (SPL) ON 30.5-METER RADIUS

50 72.8 70.7 71.5 72.2 71.7 73.3 71.3 73.5 72.8 73.7 74.2 76.6 76.0 77.2 78.8 79.9 74.7 122.1
63 68.7 70.5 73.0 69.9 69.5 69.7 69.9 70.2 70.5 70.7 72.5 75.0 75.5 77.0 79.0 79.9 73.5 120.9
80 76.1 72.3 78.1 69.1 71.5 70.6 73.1 69.8 71.5 73.0 74.6 76.2 78.0 79.8 81.1 82.2 75.7 123.1

100 71.7 70.7 73.5 69.3 69.7 70.2 70.5 72.7 74.5 75.3 77.0 78.8 80.2 81.7 83.5 83.0 77.2 124.6
125 73.2 72.7 74.0 72.5 73.0 74.5 75.4 77.0 77.2 78.5 79.0 80.3 81.2 82.2 83.5 82.4 78.7 126.1
160 75.1 74.2 75.1 74.6 75.7 76.1 76.1 76.7 77.1 77.7 77.9 79.2 79.6 79.1 80.9 79.4 77.6 125.u

200 74.6 74.2 74.2 73.4 73.7 74.1 73.7 74.4 74.1 74.6 75.2 76.5 77.9 76.6 79.2 77.4 75.6 123.0
250 77.8 76.2 74.7 74.2 74.7 73.2 73.3 74.2 75.7 77.3 78.7 79.3 80.2 79.7 80.5 77.6 77.2 124.6
315 77.0 75.7 75.0 75.0 75.2 75.4 75.7 76.9 77.0 78.0 78.7 79.8 79.9 79.4 79.2 76.3 77.6 125.0

400 78.5 77.3 75.8 75.0 74.0 74.5 74.3 75.2 77.2 78.2 79.3 80.3 80.7 8C.0 78.7 75.5 77.8 125.2
500 80.1 78.0 76.5 75.3 75.1 75.3 75.8 77.0 78.3 79.1 80.0 80.9 80.5 79.8 78.0 74.9 78.4 125.8
630 81.2 78.4 76.7 75.5 75.0 74.9 75.5 76.4 78.4 79.7 80.9 81.5 81.4 80.7 77.5 74.3 78.8 126.2

800 81.2 78.7 77.4 75.7 75.4 75.2 75.4 76.5 78.2 79.9 81.0 82.0 82.9 82.0 77.5 74.3 79.3 126.7
1000 84.7 79.2 77.2 75.5 75.5 75.5 75.7 76.5 78.4 79.9 80.5 81.1 82.7 82.4 77.5 74.1 79.3 126.7
1250 8C.0 77.5 76.0 74.5 74.2 74.2 74.3 75.7 77.3 79.5 80.2 81.1 81.0 81.3 76.5 72.9 78.4 125.8

1600 81.3 78.9 77.4 75.9 74.4 73.9 73.4 74.6 76.6 78.4 79.4 79.7 80.4 75.4 75.1 71.8 77.7 125.1
2000 84.4 82.9 80.7 80.2 76.4 75.7 74.1 74.4 77.1 77.7 79.1 80.0 82.1 80.7 75.4 72.5 79.1 126.5
2500 81.9 81.2 78.9 78.0 75.2 74.4 71.5 73.3 74.7 75.9 77.4 78.3 80.4 79.0 74.0 70.6 77.4 124.8

3150 82.8 82.2 80.5 77.5 75.7 73.5 70.5 71.6 74.1 75.1 76.1 76.6 78.1 76.3 73.0 69.6 76.9 124.3
4000 P8.6 87.8 86.L 83.3 81.5 78.8 73.8 72.6 74.4 75.9 76.4 77.9 79.4 78.3 74.8 71.7 81.0 128.4
5000 89.1 88.1 86.5 84.3 82.6 80.0 75.0 72.6 75.0 75.5 76.6 77.3 79.3 7E.3 75.8 71.6 81.8 129.2

6300 90.5 91.0 90.4 87.7 87.2 83.9 75.8 75.2 76.7 77.2 79.2 81.5 83.0 78.4 76.0 73.1 85.5 132.9
8000 89.7 91.1 90.8 88.3 86.9 84.3 77.3 75.8 79.8 80.0 81.5 84.3 85.8 82.0 79.0 74.2 87.0 134.4
10000 88.6 90.0 90.3 88.6 88.2 86.8 79.9 77.2 80.5 80.0 81.0 82.1 83.3 7S.4 77.3 72.2 87.9 135.3

12500 8c.9 90.9 90.9 90.2 90.7 90.2 83.6 79.8 83.9 84.7 86.4 86.3 66.5 e82.9 81.4 73.7 91.8 139.2
16000 82.6 83.6 83.6 81.7 82.0 80.1 73.6 75.8 79.5 81.6 83.9 84.5 84.8 80.9 78.8 71.7 88.1 135.5
20000 77.1 77.8 77.8 76.0 74.6 72.2 65.9 70.0 75.6 76.7 77.6 78.8 79.1 75.6 73.0 66.4 85.0 132.4

OVERALL 98.7 98,.7 98.2 96.4 95.9 94.5 93.0 89.6 91.8 92.8 94.0 95.0 95.9 94.4 93.2 91.2 97.3 144.7

DISTANCE SIDELINE PERCEIVED NOISE LEVELS

152.5 METERS 67.5 77.0 81.8 83.4 84.4 84.4 82.3 83.0 85.2 86.0 86.7 86.8 86.8 83.6 77.3 69.8
CI



TABLE XII. - Continued. NOISE OF QF-3 CONFIGURATION 40 - SUPPRESSOR A, FULLY ACTIVE INLET, FULLY ACTIVE EXHAUST

[Data adjusted to standard day of 150 C and 70 percent relative humidity. SPL referenced to 2x10 - 5 N/m2; PWL referenced to 10 - 1 3 W.]

(c) 80 Percent speed; fan physical speed, 2859 rpm; fundamental blade passage frequency, 2525 hertz

FREOU=NCV ANGLE, DEG AVERAGE POWER
SPL LEVEL

10 20 30 40 50 60 70 80 90 100 113 120 130 140 150 160 (PWL)

1/3-OCTAVE BAND SOUND PRESSURE LEVEL (SPL) ON 30.5-METER RADIUS

50 81.8 76.1 80.6 80.9 80.6 79.9 79.8 80.3 80.6 79.6 80.8 80.0 eC.4 81.4 84.4 84.2 80.8 128.2
63 72.6 74.8 74.4 73.4 73.6 74.3 73.4 74.6 75.4 75.3 76.4 78.0 80.3 81.4 83.6 84.6 77.8 125.2
80 74.7 74.4 73.9 72.2 73.5 72.7 72.5 73.5 75.4 76.5 78.4 80.3 82.5 84.4 86.5 87.4 79.8 127.2

100 8C.6 79.7 80.6 77.9 73.7 75.2 75.6 77.9 79.9 81.1 82.4 83.0 85.4 87.1 88.2 88.3 82.5 129.9
125 77.5 75.8 75.5 76.1 77.1 78.1 7:.0 80.0 81.1 82.3 83.5 84.7 86.3 86.8 88.5 86.8 83.0 130.4
160 77.9 77.4 78.4 77.9 79.6 79.6 79.9 81.2 81.6 82.2 82.7 84.0 84.1 84.9 86.1 84.3 82.2 129.6

200 77.5 77.5 77.8 78.8 78.3 78.3 78.8 79.0 79.3 79.5 80.6 81.2 82.6 84.0 84.6 82.2 80.5 127.9
250 78.8 79.0 77.8 77.0 78.3 77.8 7t.3 78.5 80.2 81.3 82.3 83.9 84.8 85.3 85.3 82.7 81.6 129.0
315 79.6 79.8 78.8 78.5 79.1 79.3 79.8 80.5 81.3 82.5 82.8 84.0 84.0 84.1 84.0 81.7 81.8 129.2

400 80.3 78.9 78.6 77.6 78.3 77.9 78.6 79.8 81.1 82.4 83.4 84.3 84.6 84.3 83.4 80.3 81.8 129.2
500 82.2 80.5 79.2 78.7 78.5 79.0 74.7 80.7 82.4 83.5 84.0 84.5 84.7 84.0 82.7 79.2 82.3 129.7
630 83.2 80.7 79.0 78.9 78.4 78.7 79.5 80.5 82.2 83.9 84.7 85.5 85.4 84.0 82.2 78.4 82.6 130.0

800 83.3 80.8 79.4 78.8 78.4 78.8 77.4 80.8 82.1 83.4 84.8 86.3 86.3 84.9 81.9 78.6 82.9 130.3
1000 85.7 82.4 80.4 79.0 79.2 79.0 74.9 80.9 83.0 84.4 84.7 85.6 86.5 85.4 81.9 78.2 83.2 130.6
1250 83.9 80.6 79.9 78.1 78.2 78.4 79.1 80.4 82.9 84.2 85.2 85.5 85.1 84.6 80.6 77.0 82.8 130.2

1600 82.6 80.1 79.0 77.8 77.3 77.5 78.0 79.6 82.3 83.8 84.1 84.6 84.8 83.1 79.8 76.0 82.0 129.4
2000 82.8 80.4 78.9 77.6 76.8 76.8 75.6 79.1 81.4 82.6 83.8 83.5 84.3 82.1 79.3 75.5 81.4 128.8
2500 85.6 84.1 82.7 80.9 80.2 78.1 75.9 78.7 80.6 81.2 82.9 84.8 86.9 83.1 78.7 75.1 82.5 129.9

3150 P4.9 83.8 82.1 79.1 77.8 76.6 74.9 76.8 78.8 80.3 80.8 81.9 82.7 8C.3 77.1 74.0 80.5 127.9
4000 88.9 87.9 85.8 82.8 80.6 78.4 75.8 76.6 78.9 79.6 80.6 81.4 82.4 8C.3 77.4 74.0 82.1 129.5
5000 91.2 90.3 89.2 86.5 85.0 81.9 79.2 76.5 79.3 79.7 80.8 81.3 83.5 81.5 79.3 74.6 84.6 132.0

6300 90.0 90.8 90.7 87.2 86.3 83.2 77.6 77.3 79.5 79.7 81.0 83.3 64.2 79.3 77.3 74.1 85.7 133.1
8000 91.5 93.0 92.5 90.0 89.0 86.5 83.5 79.6 82.6 82.8 84.8 86.9 88.5 84.3 81.1 77.1 89.2 136.6

10000 90.1 91.2 91.4 88.8 88.0 86.4 83.0 78.7 81.2 80.9 81.8 82.4 83.7 80.2 78.4 73.4 88.4 135.8

12503 89.9 90.8 91.5 90.5 90.8 89.7 8t.4 81.8 84.5 85.7 86.8 86.7 86.3 82.1 80.8 74.2 92.0 139.4
16000 83.9 85.2 85.7 83.9 84.7 82.8 77.7 79.7 82.9 84.7 86.4 86.8 86.4 82.3 80.1 73.4 90.5 137.9
20000 77.7 79.0 79.7 78.2 77.2 74.9 71.9 74.8 79.4 80.5 81.1 81.4 81.5 78.0 75.8 68.8 87.9 135.3

OVERALL 99.9 99.9 99.6 97.5 97.0 95.6 93.0 93.6 95.5 96.5 97.5 98.4 99.1 91.9 97.4 95.8 99.3 146.7

DISTANCE SIDELINE PERCEIVED NOISE LEVELS

152.5 iETERS 68.9 78.4 83.0 84.7 86.3 86.4 86.1 87.8 89.9 90.6 91.3 91.6 91.5 87.3 81.9 74.0



TABLE XII. - Concluded. NOISE OF QF-3 CONFIGURATION 40 - SUPPRESSOR A, FULLY ACTIVE INLET, FULLY ACTIVE EXHAUST

[Data adjusted to standard day of 150 C and 70 percent relative humidity. SPL referenced to 2x10 - 5 N/m 2 ; PWL referenced to 10- 13 W.]

(d) 90 Percent speed; fan physical speed, 3213 rpm; fundamental blade passage frequency, 2838 hertz

FREOUENCY ANGLE, DEG AVERAGE POWER
SPL LEVEL

LO 20 30 40 50 60 70 80 90 100 110 120 13C 140 150 160 (PWL)

1/3-nCTAVF iAND SOUND PRESSURE LEVEL (SPLI ON 30.5-METER RADIUS

50 83.4 78.7 81.4 79.1 80.9 79.2 79.7 80.6 82.4 81.7 81.6 83.2 84.7 85.1 87.9 88.9 82.9 130.3
63 76.2 77.7 76.8 76.2 76.5 76.5 77.5 77.5 78.7 79.2 80.3 81.6 83.3 86.0 88.2 89.6 81.8 129.2
80 77.4 76.7 75.2 74.q 75.4 75.9 75.9 76.7 77.7 79.9 81.6 84.6 87.1 88.4 91.6 91.9 84.0 131.4

100 85.2 81.0 80.0 78.9 79.2 79.5 74.0 81.4 81.7 84.0 85.9 87.6 89.9 91.0 93.4 93.1 86.6 134.0
125 81.2 77.7 79.1 79.2 80.7 81.4 81.7 83.7 85.1 86.4 87.1 88.8 90.4 91.1 93.4 90,9 87.1 134.5
160 80.4 79.6 81.2 81.6 82.6 83.9 83.9 84.4 85.6 86.2 86.6 88.3 E8.4 89.2 90.7 87.6 86.2 133.6

200 80.0 81.0 81.0 81.5 81.5 81.8 82.3 82.3 83.0 83.1 83.6 85.4 87.C 88.6 89.8 86.7 84.5 131.9
250 82.6 81.7 82.4 80.6 80.4 80.6 81.4 82.2 84.2 85.4 86.2 88.3 89.2 90.1 90.1 86.8 85.8 133.2
315 85.8 82.9 82.1 81.8 82.9 83.6 83.4 84.1 85.1 85.8 86.3 87.9 88.8 88.8 88.4 86.0 85.8 133.2

400 82.0 81.4 81.7 81.5 81.2 82.0 82.4 83.2 85.0 86.4 87.0 88.1 88.7 88.7 88.0 84.4 85.7 133.1
500 83.2 81.7 81.3 81.7 81.5 82.8 83.3 84.5 86.0 87.2 87.5 88.4 88.3 87.7 87.2 83.6 85.9 133.3
630 85.6 83.3 81.8 81.3 81.6 81.8 82.9 84.4 86.3 87.3 88.8 89.2 89.4 87.8 86.4 82.6 86.3 133.7

800 86.3 83.3 81.9 81.9 81.9 82.1 83.3 84.4 86.3 87.1 88.8 89.9 90.3 88.1 86.3 82.5 86.6 134.0
1000 89.3 85.3 83.3 82.0 82.2 82.7 83.7 84.5 87.0 88.0 88.3 89.9 S0.7 88.0 85.5 82.2 86.9 134.3
1250 P88.0 84.2 83.0 82.0 81.5 82.2 83.4 84.7 87.2 88.5 88.9 89.3 89.5 87.0 84.7 81.1 86.7 134.1

1600 85,6 82.7 81.4 81.1 80.7 81.4 82.2 84.1 86.4 87.4 88.1 88.7 88.7 85.7 83.7 80.0 85.8 133.2
2000 85.3 82.5 81.1 80.5 79.8 80.8 81.1 83.8 86.0 87.0 88.5 88.1 88.6 85.5 83.5 79.4 85.6 133.0
2500 87.4 85.4 83.9 82.9 81.2 81.2 83.4 82.7 84.4 85.6 87.1 88.8 88.4 84.7 82.4 78.5 85.4 132.8

3150 89.9 87.9 87.0 85.0 82.9 82.4 83.0 81.4 83.5 84.4 85.5 88.5 89,9 85.7 82.7 79.1 86.0 133.4
4000 89.4 87.2 85.6 83.9 82.2 80.7 79.2 80.5 82.7 83.5 84.2 85.3 8.7 83.9 81.2 76.6 84.5 131.9
5000 91.6 89.8 87.8 85.8 84.5 82.5 83.0 79.1 81.8 82.3 84.0 83.9 85.1 83.0 81.1 75.7 85.2 132.6

6300 90.9 91.3 90.3 87.9 87.4 84.9 80.6 80.4 82.3 82.1 83.9 85.6 E6.6 82.2 80.1 76.4 87.0 134.4
8000 91.2 92.3 91.7 89.5 88.2 86.2 81.7 81.3 85.4 85.2 86.7 88.7 89.7 8!.2 82.7 77.6 89.6 137.0
10000 89.5 90.5 90.1 88.3 87.1 85.6 80.7 80.1 83.0 82.7 83.9 84.5 £5.4 82.3 80.8 74.8 88.4 135.8

12500 88.9 89.7 89.9 89.1 89.1 87.6 83.0 81.9 85.0 85.4 87.1 86.6 86.2 82.4 81.2 74.3 91.1 138.5
16000 84.8 86.5 86.4 85.0 85.9 84.4 83.0 80.8 84.0 84.7 87.0 86.8 86.8 82.3 80.7 73.8 91.2 138.6
20000 78.0 79.5 80.0 79.2 78.5 77.0 75.6 77.7 81.8 81.7 82.3 82.5 82.5 78.8 76.8 70.4 89.3 136.7

OVERALL 101.2 100.3 99.6 98.1 97.7 97.0 95.8 96.8 98.8 99.7 100.7 IC1.8 102.6 101.4 101.9 100.1 101.2 148.6

DISTANCE SIDELINE PERCEIVED NOISE LEVELS

152.5 METERS 71.5 80.7 85.4 87.4 88.6 89.8 89.7 91.6 93.7 94.6 95.2 95.7 ;!.3 90.7 86.2 78.3
uJI



TABLE XIII. - NOISE OF QF-3 CONFIGURATION 41 - SUPPRESSOR A, FULLY ACTIVE INLET, FULLY ACTIVE EXHAUST, NO FOAM

[Data adjusted to standard day of 150 C and 70 percent relative humidity. SPL referenced to 2x10 - 5 N/m2; PWL referenced to 10 - 13 W]

(a) 60 Percent speed; fan physical speed, 2138 rpm; fundamental blade passage frequency, 1888 hertz

FRECUENCY ANGLE, OEG AVERAGE POWLR
SPL LeVEL

10 20 30 4C 50 60 70 83 90 10 110 12C 13C 140 150 160 (PhL)

1/3-OCTAVE bAND SOLNO PRESSLRL LEVEL (SPL) CN 30.5-METER RACIUS

50 E6.0 66.7 67.2 66.9 66.7 66.7 66.9 68.4 67.2 68.7 68.7 61.9 70.5 72.4 73.2 73.7 69.2 116.6
63 68.7 68.0 66.0 67.4 66.5 65.9 67.0 66.9 66.7 67.5 68.2 69.1 71.C 71.7 73.7 74.6 69.0 116.4
80 71.9 7C.9 67.4 73.2 67.4 66.9 68.7 68.0 68.4 68.5 70.0 71.1 73.2 74.4 75.9 75.9 70.9 118.3

100 9.4 67.9 67.7 6 .2 6 .2 68.7 68.1 68.9 69.7 71.1 72.1 74.3 75.i 76.7 77.1 76.9 72.5 119.9
125 71.1 7%.3 70.4 70.1 6S.6 7u.3 70.6 71.1 72.1 73.6 74.1 75.2 75.8 75.8 76.6 76.3 73.3 120.7
160 73.1 72.2 72.7 71.7 71.6 72.4 71.9 71.9 73.1 73.1 73.4 74.2 74.1 74.2 74.2 73.3 73.0 120.4

200 73.8 76.3 72.5 74.C 72.8 71.3 70.3 70.5 72.1 70.8 71.5 72.2 73.3 73_.5 74.0 72.2 72.4 119.8
250 73.6 73.6 72.4 71.7 7C.6 69.4 69.6 70.9 71.8 72.6 74.1 74.8 75.2 74.9 74.1 72.4 72.8 120.2
315 75.4 73.9 73.7 72.9 72.7 72.6 72.6 72.4 72.6 73.2 74.1 74.3 i4.S 74.2 73.6 71.5 73.4 120.8

400 11.5 75.9 73.7 72.7 72.2 71.4 71.2 71.7 73.0 73.9 75.5 75.5 76.4 7!.2 73.7 70.6 74.0 121.4
500 77.7 75.8 74.3 74.0 72.8 72.3 72.3 72.8 74.2 75.2 75.7 76.4 76.2 75.3 73.5 70.6 74.6 122.0
630 77.7 76.2 75.2 74.2 73.2 72.J 71.5 72.5 74.0 75.2 76.7 77.1 77.7 76.7 73.5 7C.1 75.1 122.5

800 79.1 77.8 76.4 74.8 73.4 71.9 71.9 72.4 74.1 75.3 77.1 77.9 79.2 7E.8 73.8 70.5 75.9 123.3
1000 79.6 76.3 74.6 73.3 72.5 71.3 71.6 71.6 73.8 74.8 75.8 76'.6 78.8 78.8 74.0 70.7 75.2 122.6
1250 76.8 74.4 73.6 71.9 7C.8 70.4 70.1 70.4 72.1 74.1 75.6 76.2 76.6 76.9 72.9 69.0 74.0 121.4

16U0 78.9 78.4 76.8 75.1 73.3 71.3 69.G 69.4 71.1 72.8 74.4 74.4 75.1 74.9 71.8 68.7 73.9 121.3
2000 83.2 86.1 82.4 79.7 78.1 74.2 71.9 72.6 73.1 73.1 74.7 75.0 77.1 7.7 72.9 71.6 77.6 125.0
2500 76.6 75.9 74.7 72.9 7C.9 68.6 66.4 67.1 69.2 70.4 72.1 72.0 72.9 72.2 68.4 65.5 71.7 119.1

3150 Ec.9 8C.7 79.0 76.5 74.2 7C.5 67.3 67.7 69.3 70.8 71.5 72.3 72.3 72.3 69.0 66.4 74.1 121.5
4000 86.5 87.0 85.3 83.0 80.2 75.8 71.2 69.6 71.1 72.1 73.1 73.6 76.C 75.6 72.8 70.1 79.4 126.8
5000 86.2 85.7 84.0 81.7 79.8 76.2 72.3 69.7 71.7 72.3 73.5 73.6 76.2 75.5 73.3 68.8 79.0 126.4

6303 E6.2 88.7 87.7 85.4 84.9 80.2 73.9 72.7 74.6 74.7 76.6 79.1 61.4 77.2 74.9 71.5 83.1 130.5
8000 E7.7 89.2 88.9 87.1 85.4 81.8 7(.

o 74.8 79.4 79.4 80.7 82.7 84.6 81.4 77.9 72.9 85.5 132.9

10000 68.3 8S.8 89.9 89.1 89.1 88.3 80.0 78.8 81.0 81.3 82.6 83.3 84.4 EC.9 78.6 73.4 88.6 136.0

12500 EE.7 88.5 88.5 87.7 88.3 87.1 79.5 77.3 82.1 83.5 E5.0 85.4 86.C 83.0 81.7 73.9 89.7 137.1
16000 79.0 79.8 79.1 78.0 77.6 74.7 68.4 70.4 74.9 77.4 79.4 80.2 81.5 76.5 76.9 69.9 84.0 131.4
20000 73.2 74.0 73.5 71.8 6S.8 65.9 60.8 64.0 69.9 71.3 72.8 73.8 74.8 71.8 69.8 63.1 80.3 127.7

OVERALL .6.7 97.2 96.4 95.0 54.4 92.5 86.9 86.4 89.0 39.8 91.1 91.9 93.1 91.3 89.4 86.6 95.0 142.4

CISTANCE SIDELINE PERCEIVED NOISE LEVELS

152.5 METE S 65.3 76.8 8C.4 E2.2 82.7 81.3 79.2 79.8 81.3 81.7 82.5 82.2 82.3 79.5 73.5 66.4



TABLE XIII. - Continued. NOISE OF QF-3 CONFIGURATION 41 - SUPPRESSOR A,

FULLY ACTIVE INLET, FULLY ACTIVE EXHAUST, NO FOAM

[Data adjusted to standard day of 150 C and 70 percent relative humidity. SPL referenced to 2x10 - 5 N/m2; PWL referenced to 10 - 13 W.]

(b) 70 Percent speed; fan physical speed, 2490 rpm; fundamental blade passage frequency, 2199 hertz

FPEQUENCY ANGLE, DG AVERAGE POHER
SPL LEVEL

10 2G 30 4C 50 60 70 80 90 100 110 120 130 140 150 160 (PhL)

1/3-OCTAVE BAND SCUND PRESSURE LEVEL (SPL) CN 30.5-METER RACIUS

50 71.7 68.9 70.6 70.7 7C.4 71.4 71 .1 71.4 72.1 72.7 73.7 74.5 75.9 7E.7 78.1 79.8 73.8 121.2
63 67.7 69.7 6q.1 68.9 68.9 68.9 69.9 69 9.4 69.9 70.9 72.2 73.3 76.1 76.6 79.1 79.3 73.1 120.5
80 74.9 73.1 78.1 69.3 71.6 o9.8 68.3 69.3 71.3 73.8 74.1 75.9 78.6 7S.1 81.6 81.7 75.6 123.0

100 70.5 69.7 7C.7 69.8 69.8 70.7 71.2 72.5 74.0 75.8 77.7 78.9 EC.3 81.2 83.5 82.7 77.2 124.6
125 74.1 73.4 75.1 73.9 73.9 77.1 77.9 76.7 76.6 77.9 79.4 80.0 80.9 81.6 83.2 82.1 78.7 126.1
160 75.6 74.9 75.4 74.9 75.6 75.1 76.6 77.1 77.1 77.4 77.1 78.8 78.6 79.4 79.4 78.8 77.3 124.7

200 75.5 75.5 74.6 74.C 74.3 73.3 73.6 73.6 75.0 74.3 74.8 76.2 77.6 78.3 79.6 77.8 75.6 123.0
250 77.6 76.4 75.1 74.9 75.3 73.1 73.8 74.3 76.3 77.4 77.9 79.4 79.8 79.8 80.1 77.7 77.2 124.6
315 i7.2 7e.7 75.5 75.8 75.7 76.0 76.5 76.7 76.7 77.2 77.8 78.9 79.2 79.2 78.5 76.2 77.3 124.7

400 78.9 77.5 76.2 75.C 75.2 75.0 75.0 75.9 76.7 78.0 78.7 79.6 80.C 79.5 78.2 75.4 77.6 125.0
500 EC.4 78.3 76.9 76.3 76.1 76.1 76.1 77.1 78.1 78.6 79.6 80.0 79.8 75.3 77.6 74.8 78.2 125.6
63J 80.1 77.9 76.Q 75.9 75.7 76.2 75.6 76.4 77.7 78.7 80.2 80.8 80.9 79.7 77.7 73.8 78.4 125.8

8J0 81.7 79.3 77.3 76.2 76.2 75.3 75.5 76.5 77.7 79.3 80.5 81.4 E2.3 81.5 77.7 74.2 79.0 126.4
1000 E3.9 79.4 77.4 76.4 76. , 75.1 76.0 76.2 78.0 79.0 79.9 80.5 82.4 82.2 77.4 74.3 79.0 126.4
1250 79.4 77.2 75.9 74.6 74.4 74.4 74.2 75.1 76.7 78.6 80.1 80.7 EC.7 81.2 76.6 72.6 78.1 125.5

16u EC. 7.0 78. 7.1 76.. 74.8 73.8 73.1 73.8 75.8 77.6 79.0 78.9 79.E 79.6 74.8 71.5 77.2 124.6
2000 85.3 83.6 82.4 8C.H 76.9 75.8 73.6 74.3 76.6 77.8 78.8 79.4 82.6 8C.9 75.8 73.2 79.4 126.8
2500 82.3 80.8 8u.0 78.5 75.1 73.6 71.6 72.8 74.8 75.5 77.5 77.7 80.3 79.3 74.1 71.0 77.4 124.8

3150 e2.4 e2.4 80.3 77.8 75.8 73.8 70.8 71.9 73.9 74.7 75.6 76.5 77.7 76.2 72.6 69.7 76.8 124.2
4000 88.9 R8.2 86.9 83.9 81.2 78.5 73.7 72.9 74.9 75.7 76.9 77.5 79.5 7E.7 74.9 72.1 81.3 128.7
5000u 88.8 88.0 86.7 84.3 82.7 79.2 75.0 72.3 74.6 75.3 76.5 76.8 79.2 7f.6 76.0 71.6 81.7 129.1

6300 C.1 C90.8 90.4 87.8 87.4 83.9 77.1 75.8 76.4 77.1 78.8 81.1 E3.3 7£.8 75.9 73.5 85.5 132.9
8000 89.8 

9
C.6 90.4 88.4 86.8 84.6 77.6 76.5 79.5 80.0 81.6 83.8 85.9 82.1 78.6 74.1 86.9 134.3

10000 88.8 89.5 90.1 88.3 87.8 8,.9 79.2 78.2 80.2 80.2 81.7 82.2 83.5 8C.1 77.5 72.6 87.8 135.2

12500 sC.8 91.2 91.3 90.7 91.7 91.2 84.0 80.5 83.5 84.8 86.7 86.0 E6.8 83.3 81.2 74.4 92.3 139.7
16000 82.6 83.4 83.1 81.4 81.7 79.8 73.9 75.9 79.7 82.1 84.1 84.2 85.2 81.2 79.0 72.3 88.1 135.5
20000 77.3 77.8 77.6 75.8 74.4 72.0 67.2 69.9 75.0 76.6 77.2 78.3 79.6 76.3 73.4 66.5 84.9 132.3

CVERALL 8.8 SE.7 98.3 96.6 96.2 95.C 90.2 89.7 91.5 92.6 93.9 94.6 95.e S4.3 93.0 91.1 97.4 144.8

CISTANCE SIDELINE PERCEIVED NOISE LEVELS

152.5 MtTERS 67.7 77.2 82.3 83.8 84.5 84.3 82.4 83.0 84.9 85.8 86.4 8f.2 86.8 83.f 77.3 69.9



TABLE XIII. - Continued. NOISE OF QF-3 CONFIGURATION 41 - SUPPRESSOR A,

FULLY ACTIVE INLET, FULLY ACTIVE EXHAUST, NO FOAM

[Data adjusted to standard day of 150 C and 70 percent relative humidity. SPL referenced to 2x10- 5 N/m 2 ; PWL referenced to 10-13 W]

(c) 80 Percent speed; fan physical speed, 2848 rpm; fundamental blade passage frequency, 2515 hertz

FFI CIsEICY ANGLE, DEG AVERAGE POWER
SPL LEVEL

10 20 30 4C 50 60 70 80 90 IuO 110 12C 13C 140 150 160 (PWL)

1/3-CCTAVE 3AN D SOUND PRESSJRE LEVEL (SPL) Ch 3G.5-METfR RACIUS

50 82.2 76.4 78.4 80.6 7E.7 78.9 80.4 78.7 80.2 79.2 81.6 79.5 81.4 e1.1 83.9 84.3 80.4 127.8
63 71.3 73.6 72.1 72.8 72.9 73.1 72.6 73.6 75.1 75.3 76.1 78.0 80.6 81.1 83.9 84.3 77.6 125.0
80 i4.1 73.1 72.6 71.9 71.7 71.9 72.1 73.1 74.9 76.4 78.2 81.2 82.9 84.6 86.1 87.1 79.7 127.1

100 81.3 79.9 81.8 76.1 73.8 74.3 76.1 77.6 79.1 80.5 81.6 83.7 E .4 86.6 88.3 87.3 82.3 129.7
125 77.8 75.d 77.0 76.5 77.1 78.0 78.6 79.8 80.8 82.3 83.5 84.6 85.5 8f.5 88.6 86.4 82.8 130.2
160 7F.4 78.4 79.7 78.7 79.9 80.4 79.7 80.4 81.6 81.6 83.2 83.7 83.4 84.9 85.4 82.6 82.0 129.4

200 79.3 79.1 78.8 78.3 78.8 77.6 78.3 78.5 78.5 78.6 79.6 81.4 82.6 83.6 84.6 82.4 80.3 127.7
250 80.3 75.7 73.0 77.5 78.7 77.3 77.3 78.3 80.3 81.5 82.5 83.8 84.2 84.7 84.7 82.4 81.4 128.8
315 PC.7 80.0 78.8 78.8 79.8 79.7 79.7 80.5 81.2 81.5 82.2 82.6 84.C 83.8 83.8 81.0 81.6 129.0

400 80.8 7S.8 79.9 78.4 78.1 78.4 78.6 79.6 80.8 82.1 82.9 83.9 64.1 84.3 63.3 e8.2 81.6 129.0
500 82.7 81.1 79.9 79.2 79.2 79.6 3J.1 80.7 82.4 83.1 83.4 84.0 84.2 82.2 82.6 79.3 82.1 129.5
630 8E .3 81.3 79.6 7S.5 78.8 79.1 8j.0 80.6 82.1 83.3 84.5 85.4 85.1 2.6 82.1 78.2 82.5 129.9

800 E .l 2C.6 79.9 78.9 79.1 79.1 79.6 80.2 81.6 83.4 84.6 85.7 86.2 84.6 81.7 78.3 82.7 130.1
1000 65.3 82.L 80.5 79.8 79.1 79.1 80.0 80.5 82.5 84.1 84.3 85.4 86.5 85.1 81.1 77.9 83.0 130.4

1250 83.6 80.5 79.1 79.0 75.0 79.0 79.3 80.5 82.3 84.1 85.1 85.6 85.3 84.5 80.8 76.8 82.8 130.2

16u0 E2.7 8C.J 79.C 78.8 7.j 77.7 77.7 79.5 81.5 83.3 84.2 84.3 84.7 82.7 79.5 76.2 81.8 129.2
2000 83.9 8C.9 79.3 78.8 77.4 76.3 76.9 78.9 81.3 82.4 83.6 83.4 84.1 82.3 79.1 76.0 81.4 128.8
2500 8'.7 84.7 83.7 83.7 81.3 79.2 75.8 78.8 80.8 81.3 83.0 84.9 87.2 83.8 79.7 76.2 83.0 130.4

3150 F5.0 83.5 81.q 79.7 78.2 76.2 74.7 76.5 78.7 80.0 80.5 81.8 E2.7 8C.0 77.2 73.7 80.4 127.8
4000 88.9 87.4 85.7 83.4 8C.7 78.2 75.7 76.2 78.7 79.5 80.4 81.0 82.4 80.4 77.7 74.1 82.0 129.4
500u 91.3 9C.3 90.3 88.5 86.8 83.3 79.5 76.8 79.3 79.5 81.1 81.6 83.6 62., 80.0 75.2 85.4 132.8

6300 89.9 91.J 89.5 87.7 86.7 83.4 77.9 77.9 79.4 79.9 81.0 6.2 64.6 75.7 77.7 74.3 85.7 133.1
8000 c1.6 92.9 92.3 91.0 89.1 86.8 80.6 79.8 82.8 83.1 84.8 87.1 88.8 84.1 81.8 77.2 89.4 136.8
10000 SC.4 91.4 90.q 89.2 88.1 86.7 80.0 79.0 81.5 81.0 82.0 83.2 E4.C 80.4 78.9 73.9 88.5 135.9

12500 C.5 91.1 91.3 90G. 9C.9 9U.2 84.6 82.3 84.8 85.7 E7.3 86.9 86.8 83.3 81.7 74.5 92.3 139.7
16000 F3.8 85.3 85.2 84.2 84.7 83.1 78.3 80.3 83.2 85.0 86.7 87.0 87.4 82.5 81.0 74.2 90.8 138.2
20000 7P.1 7S.2 79.2 7P.8 77.0 75.4 72.9 75.4 79.5 80.9 81.4 81.9 82.3 7E.7 76.9 69.9 88.3 135.7

CVERALL ICC.1 10C.0 99.4 98.2 97.3 96.0 93.2 93.4 95.3 96.3 97.5 98.4 99.2 97.8 97.4 95.4 99.5 146.9

CI STANC E SIDLLINE PERC-IVEO NOISE LEVELS

152.5 METERS 69.2 78.7 83.4 E6.C 87.2 87.0 86.1 87.7 89.8 90.5 91.2 91.6 91.6 87.5 82.1 74.1



'TABLE XIII. - Concluded. NOISE OF QF-3 CONFIGURATION 41 - SUPPRESSOR A,

FULLY ACTIVE INLET, FULLY ACTIVE EXHAUST, NO FOAM

[Data adjusted to standard day of 150 C and 70 percent relative humidity. SPL referenced to 2x10 - 5 N/m2; PWL referenced to 10 - 1 3 W.]

(d) 90 Percent speed; fan physical speed, 3204 rpm; fundamental blade passage frequency, 2830 hertz

FRECIUNCY ANGL , D G A VtRAGE P. flI,
SPL LEVEL

10 20 30 4C 50 60 70 80 90 100 110 12C 13C 140 150 160 (PkL)

1/3-CCTAVE BAND SOUND PRiSSURE LEVEL (SPLI Cl 30.5-METER RACIUS

50 E2.9 78.6 81.4 78.7 78.4 79.2 79.6 80.2 80.1 81.9 81.6 E3.0 84.4 t5.2 8ee.4 89.C 82.7 130.1
63 75.5 77.5 76.7 76.2 76.7 76.8 75.8 78.0 78.0 78.8 80.5 81.9 84.C 85.7 87.8 88.7 81.6 129.0
80 76.9 75.7 75.0 74.9 75.9 75.7 75.7 77.J 77.9 79.9 82.4 84.3 86.5 89.0 91.9 91.7 84.1 131.5

100 E5.2 79.8 79.8 80.3 eC.3 79.5 79.3 81.5 83.3 84.3 86.2 E.? ES.7 91.7 93.5 93.1 86.9 134.3
125 81.8 8C.2 80.8 80.2 80.5 81.3 82.5 83.7 85.3 86.5 88.0 88.8 89.8 92.3 93.5 91.6 87.4 134.8
160 e2.5 82.9 83.C 82.4 83.0 84.7 84.2 85.2 85.7 85.5 86.7 88.6 48.5 8E.9 90.5 87.9 86.4 133.8

200 62.4 83.2 82.2 81.9 E2.0 82.C 82.2 82.2 82.7 82.9 83.7 85.8 87.9 88.9 89.9 86.6 E4.8 132.2
250 82.5 82.7 82.4 80.9 8C.9 01.0 81.9 82.9 84.7 85.7 86.5 88.1 89.2 89.9 90.0 86.9 85.9 133.3
315 E.3 83.8 82.6 82.6 84.3 33.6 83.8 84.4 85.1 85.6 86.4 87.5 88.4 EE.8 88.8 85.8 85.9 133.3

400 E23. 82.0 82.2 82.3 83.5 83.j 92.7 83.7 85.2 86.3 E7.3 8.3 EE.1 68.5 67.7 84.7 85.9 133.3
500 84.2 82.2 83.2 82.4 83.4 83.0 84.2 84.9 86.4 86.9 87.7 87.9 88.4 87.9 87.2 83.7 86.1 133.5
630 86.0 84.2 82.8 82.8 82.5 82.8 83.5 84.7 86.2 87.3 89.0 89.1 89.2 86.0 86.7 82.9 86.5 133.9

800 86.4 83.6 82.8 82.,+ 82.9 82.9 83.6 84.8 86.3 87.4 88.8 90.0 SC.3 Ef.3 86.6 83.0 86.8 134.2
1000 18.7 85.2 84.2 82.9 83.1 83.6 84.4 85.1 87.1 88.2 88.4 eS.5 SC.4 87.9 85.9 82.1 87.0 134.4
1250 87.5 84.2 83.7 82.5 83.2 83.0 83.7 85.0 87.2 88.5 88.7 89.1 9.7 e7.U 85.0 80.9 86.8 134.2

1600 65.8 83.1 82.8 82.1 82.3 82.1 82.4 84.3 86.4 88.3 8.3 88.4 89.C 85.8 84.1 80.2 86.1 133.5
2030 85.2 82.1 81.9 80.9 81.0 81.2 81.5 84.0 85.7 87.2 88.4 87.8 88.9 85.5 83.5 79.4 85.7 133.1
2500 67.7 85.9 85.6 84.1 82.2 81.4 81.1 83.1 84.6 85.6 87.6 89.0 88.7 84.9 e2.4 79.3 85.8 133.2

3150 89.9 88.7 87.9 86.4 83.5 82.7 81.0 82.3 83.5 84.5 86.2 89.0 89.5 86.C 83.2 80.1 86.4 133.8
4000 89.8 88.3 87.1 85.1 82.8 81.3 80.1 80.6 82.6 83.6 84.8 85.2 86.8 83.6 81.4 77.2 84.9 132.3
5000 91.9 90.6 88.4 86.9 85.1 82.9 80.6 79.7 82.1 82.9 84.2 84.2 85.2 83.1. 81.2 76.5 85.7 133.1

6300 -1.5 91.7 90.7 88.7 88.2 85.3 80.8 81.2 82.5 82.7 84.5 86.3 E6.7 82.2 80.3 76.9 87.5 134.9
803u 91.6 92.9 91.9 89.7 88.4 86.2 82.2 82.4 85.4 85.9 87.7 89.2 89.9 85.6 83.2 78.2 90.0 137.4

10000 90.3 gC.9 90.6 88.5 87.6 86.1 81.4 81.0 83.2 83.4 84.5 85.1 85.E 82.6 81.3 75.6 88.9 136.3

12500 EC.8 9C.1 90.3 E9.5 89.8 88.3 84.2 82.3 85.8 87.0 88.6 87.7 87.4 83.6 82.6 75.5 92.0 139.4
16000 85.6 87.1 87.0 85.4 86.4 85.C 83.9 82.3 84.4 86.5 87.9 88.1 87.3 83.2 82.1 75.5 92.1 139.5
20000 79.0 8C.3 80.7 79.7 79.2 78.3 77.0 78.8 82.8 83.5 84.0 83.8 83.5 eC.4 78.8 72.1 SO.6 138.0

CVtRALL 101.6 ICC.9 1CC.2 98.8 98.4 97.5 96.4 97.2 98.9 100.0 1C1.1 102.C 102.f 101.7 102.C 100.1 C11.7 149.1

OISTANCE SIDELINE PERCJIVEO NOISE LEVELS

D 152.5 MoTcF5 71.8 81.5 86.3 88.5 89.4 90C.2 90.3 92.1 93.8 94.7 95.4 95.9 95.2 90.9 86.4 78.5



r Centerbody

Exhaust cowl -,
Aft splitter ,

Rotor-stator support ring Pfad te

Perforated plate ,

Splitter rings .
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Hard wall" '_ Partitioned cavity

L Support pylon

Fan drive shaft - L Inlet cowl

CD-10036-02

Figure 1. - Cutaway view of fan and suppressor assembly.
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(a) Photograph of test site.

Centerline
of fan rotor

I Gearbox

33.5 mn
(109. 8 ft)

N 4 Drive-motor

ooo building

1600 30.48 m
(100 ft)

1500 300

1300 , Mic rop h on es

110 700

900

(b) Plan view of test site.

Figure 2. - Full-scale fan test facility.
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1. 473 m (58 in. I

Outer duct Surface 2 - '- Surface 1
S0.864 m (34 in.)

Splitter ring- ....

0.724 m Surface 2

Flow (28.5 in.) 0.686 m (27 in. )-- - 0.937 m
(36.9 in.

Surface 2 7
0.508 m m Surface 3
(20 in. )

. 305 m Surface 3--" 0.469 m(i 0.0 4
1 m (18.45 in.)

_ _(8 in. ) - -

Sur- Open Perforated plate Honeycomb Predicted
face area, hole diameter backing depth frequency of

percent maximum
mm in. cm In. noise

attenuation,
Hz

Inlet suppressor A

1 8 1.27 0.050 2.24 0.88 1250
2 3.87 1.27 .050 .51 .20 3150
3 8 1.27 .050 1.73 .68 1600

Inlet suppressor B

1 2.5 0.81 0.032 2.24 0.88 1250
2 2.5 .81 .032 .51 .20 3150
3 2.5 .81 .032 1.73 .68 1600

Figure 3. - Inlet suppressors. Perforated plate sheet: thickness, 0. 51 millimeter (0. 020 in.); material,
aluminum. Honeycomb cell size, 0.95 centimeter (3/8 in. ) hexagon.
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C-69-1435

C-70-1957 Figure 5. -Inlet suppressor B.

Figure 4. -Splitter cross section showing the two
treatment depths.

2. 21 m
(87 in.)

Surface 1
1

Flow - Surface 2

1.27 m Surface 2

(50 in.)
Figure rfa. cet suppressor

Surface Open area, Perforated plate Honeycomb backing
percent hole diameter depth

mm in. cm In.

1 8 1.27 0.050 2.24 0.88
2 6. 3 3. 17 .125 .800 .315

Figure 6. -Exhaust suppressor. Perforated plate sheet: thickness, 0. 51 millimeter (0.02 in.); material,

aluminum. Honeycomb cell size, 0. 95-centimeter (38-in. ) hexagons.
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Position X

cm in.
r- Axial position of end

1 3.40 1.34 I of outer wall liner
2 10.59 4.17 43.18 cm
3 18.46 7.27 (17 in. )- 4.61cm 5.75in.)
4 27.25 10.73
5 37.41 14.73 38.89cm
6 49.86 19.63 (15.31 in.)

56.67 cm
(22. 31 in. )

Figure 7. - Inlet microphone probe.

86. 4cm (34in.) 61cm
89.8c (24 in. )

389. 8cm 35in. i Approximate
28.8 cm 1 28.8 cm 28.8 cm treated area,

1 1 1
-(11in.) (11! in.) (11 in.) First m2 (ft2)

40. 6 cm(16 in. )-I segment
.w .. .10. 8 (116)

22.9 cm 22.9 cm 22.9 cm
-(9 in.) ~- (9 in.) (9in.) Second

I 26.2 cm - segment
21. 2 cm 21. 2 cm 1 n I

1 n(103 in. 21.2 cm
S1 6.3 681 I (in.) -I - 1 lLas

segment

e ment 6.3 (68)

Figure 8. - Suppressor length variation. (Not to scale. )
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148-

O Taped inlet (blade passage frequency
(BPF) = 2829 Hz) O Taped inlet (BPF = 2829)

144- 0 First section active (BPF = 2789 Hz) First tw sections active ( BPF = 2792)
0 First two sections active (BPF = 2851 Hz) First two secti ve (BPF - 2792)
a Fully active (BPF = 2838 Hz)

140-- -

132 -

128 -

(a) Suppressor A; 90 percent speed. (c) Suppressor B; 90 percent speed.
S 140-

O Taped inlet (BPF = 1888) O Taped inlet (BPF = 1888)
0 First section active (BPF = 1862) O First section active (BPF - 1888)

13 0 First two sections active (BPF = 1903) 0 First two sections active (BPF = 1863)
A Fully active (BPF = 18971 A Fully active (BPF = 1863)

& 132-

128-

124-

120- -

116-

1 2 4 6 8 10 20 40 60 80 100 200x1021 2 4 6 8 10 20 40 60 80100 200x102
Frequency, Hz

(b) Suppressor A; 60 percent speed. (d) Suppressor B; 60 percent speed.

M Figure 9. - Inlet hemisphere sound power level spectra for suppressor A.
CA



16

O First section active
12 0- First two sections active

A Fully active

-4

1 (a) Suppressor A; 90 percent speed. (c) Suppressor B; 90 percent speed.
16-

12

4 -

1 2 4 6 8 10 20 40 60 80 100 200x102 1 2 4 6 8 10 20 40 60 80 100 200x10 2

Frequency, Hz

(b) Suppressor A; 60 percent speed. (d) Suppressor B; 60 percent speed.

Figure 10. - Variation of inlet hemisphere sound power level attenuation spectra with treated length.



110-

/-,Taped inlet

100 -

90-

80

First section active .--

First two
N Sections active-/ -- Fully active

(a) Suppressor A; 10-kilohertz range, 20-hertz bandwidth.
80 -
80-First section active,

2 first two sections active,
Taped inlet, and fully active inlets-;

70-

(b) Suppressor A; 1-kilohertz range, 2-hertz bandwidth.
110-

/-Taped inlet
100-

,-First section active

-90 First two sections active
g-,-Fully active

80

70-

0 1 2 3 4 5 6 7 8 9 10
Frequency, kHz

(c) Suppressor B; 10-kilohertz range, 20-hertz bandwidth.

Figure 11. - Narrow band spectra. Microphone location, 400; radius, 30. 5 meters (100 ft); 90 percent speed.
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Suppressor

--- -- AB Experiment

A 1 Theory

_ 16-

S 12 -

8-16 I

Frequency, Hz

(a) 90 Percent speed. (b) 60 Percent speed.

Figure 12. - Comparison of inlet hemisphere sound power level attenuation with theory.

c16 -

Blade passage
frequency (BPF)

- _

11400 6003 1000 2000 3 34000 6000 10000400 600 10003 20003 34000 6000 10/3 000
Length of rings activeylength of rings

(a) Suppressor A; 90 P percent speed. (b) Suppressor 6; 90 percent speed.

Figure 13. - Variation of inlet hemisphere sound power level reduction with fraction of ring

treatment length active.
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20-

16-

12-

. . Extrapolated outside
8 - 20- _wall portions of -

i Duct length to Suppressor A
Sheight ratio, Suppressor B-,IJ

< 4 7-dB offset assumed to be L/H
7 due to outside wall treatment -

I2 g 8-
-B 3

0 1/3 213 /313,
S6-

20- (a) Suppressor A.

. 1 4- Ring portions of -

16- Suppressor B -
Suppressor A -'O \

= 2-
12

--- 1 --

8 -

- 8-

S-5 -dB offset assumed to be
due to outside wall treatment 1 10

I I I Frequency parameter (passage height x frequency)/(speed of sound), Hf/C
0 11/3 21/3 3/3

(Length of rings active)/(length of rings) Figure 15. - Comparisons of sound power attenuations per passage length over height
ratio with theoretical maximums.

(b) Suppressor B.

Figure 14. - Extrapolation of blade passage frequency attenuation
from ring section of liner to obtain attenuation attributed to
outside wall treatment.



106

104

E 102

100

98

- 96

94

92-
0-- Hard open inlet, no rings, taped exhaust
--- Inlet with taped rings, taped exhaust

90-

l I I I I I I I I I I I I I I
0 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140 160

(a) Blade passage frequency; 90 percent speed. (b) Blade passage frequency; 80 percent speed.

88-

<86-

841

- 82-

80
C

, 0 20 40 60 80 100 120 140 160
Angle, deg

(c) Frequency, 800 hertz; 80 percent speed.

Figure 16. - Effect of taped inlet rings on directivity of noise. One-third octave band data; no exhaust splitter; radius, 30.5 meters (100 ft).



102

: 100

98-

94-

. 92- 0 Noexhaust splitter
A Exhaust splitter

90

88 I I I I I I I

0 20 40 60 80 100 120 140 160

(a) Blade passage frequency; 80 percent speed.

90 84-

E

, 88- 82
82

86- 80-

84T 78

82 76

80 - 74

78 I I I 72 1
0 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140 160

Angle, deg

(b) Frequency, 800 hertz; 80 percent speed. (c) Frequency, 800 hertz; 60 percent speed.

Figure 17. - Effect of taped exhaust splitter on noise. Taped inlet with taped rings; taped exhaust; one-third octave band data; radius, 30. 5 meters (100 ft).



148-
0 Hard open inlet, without rings
O Taped inlet, with taped rings

144- s Taped inlet, with taped rings,
and taped exhaust splitter

n Fully active suppressor A

140 -

136 -

132 -

128-

124

la) Inlet hemisphere.
148-

140 -

136 -

132 -

120 I I I I I I I I
1 2 4 6 8 10 20 40 60 80 100 200x10 2

Frequency, Hz

(b) Exhaust hemisphere.

Figure 18. - Effect of splitter rings on sound power level spectra at 80 percent speed.
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140

130

,Active inlet

120

110

STaped inlet

I I I I I
(a) Distance from outer wall, 3.40 centimeters (1. 34 in.).

E 140

130-

120 /- Active inlet

110

'-Taped inlet

(b) Distance from outer wall, 27.25 centimeters (10. 73 in.).
140

120 ,rActive inlet

110

' Taped inlet

0 1 2 3 4 5 6 7 8 9 10x10 3

Frequency, Hz

(c) Distance from outer wall, 49.99 centimeters (19.63 in. ).

Figure 19. - Narrow-band spectra from radial acoustic probe. Suppressor B; 90 percent speed.
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140- .- Active inlet
c

. -Taped inlet

S 120 1I I I I I I I I I
0 5 10 15 20 25 30 35 40 45 50

Distance from outer wall, cm

Figure 20. - Radial variation of blade passage tone at 90 percent speed; narrow band data.

90

88

86-
-i , No foam

84-

C 82-

Foam-'

80

0 20 " 40 60 80 100 120 140 160
Angle from inlet, deg

Figure 21. - Effect of foam on outside of fan cowl on noise at 90 percent
speed. Frequency, 2500 hertz; radius, 30. 5 meters (100 ft); one-
third octave band data for suppressor A.

142 -

8 138
No foam--

Foam
134

130
100 200 400 1000 2000 4000 10 000 20000

Frequency, Hz

Figure 22. - Effect of foam cowl treatment on total power spectra at 90 percent speed for
suppressor A.
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